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PUBLIC NOTICES PUBLIC NOTICES 
TO CONTRACTORS ONLY. 
Bereug! h of Chatham. 
ae NAL SEWERS, CONTRACT No 


aos "he Commissioners of 
His Majesty's Works, &c., are pre if 4 yreparec ) IDE 
pared to receive separate TENDERS 2 Tigineet toc the COMET OOS as 5 Sn ee 






before 11 a.m., on Friday, 24th April, : prPr 
1925, for ihe SUPPLY of MECHANICAL and ELEC. 500 ahs “ 4n., 18in, diam., IRON PIPE 
TRICAL ENGINEE yok y ~ R during the period 1,927 Yards Lin., 18in. diam., STONEWARE 
f three years in the following districts— ae. ree PIPE SEWERS 


STONEWARE 


Rewenatl on Tyne PRINCIPAL CONTENTS OF THIS ISSUE. ee 





~ e< ; an . mawew 

Forms for Tet &c., may be obtained from the 8.000 Te ei diam., STONEWARE 

CONTRACTS BR ANC H, HM — of Works, King 12,960 Yards Lin., 9in, diam., STONEWARE 
Charles-street, London, 8.W. 8840 . PIPE BEW rks . - } j 











° 10,140 Yards Lin., 7in, di . STONEWARE 

The Director - General, A New Iron Foundry at a Sheffield Works. PIPE SEWERS. 
India Store Department, Branch | Together with Manholes and other Appurtenant 
No. 15. Belvedere goad, Lambeth, 8.E | bY the High Level Area of the Borough of 








invites TENDERS for | *.* e ° 
> ‘0! NSMIS Bt Loco As the works the subject of this contract are works 
ae POLES for ELECTRICAL TRANSMI he British Steam Railway motive in respect of which grants are to be given expressly 
Tenders due on the 2ist April, 1925. 5 N ECA USE of unemployment by the Unemployment 
lo 0 oO q — Grants Committee, it is a condition of the grant that 
Tender_forme obtainable _from_abeore =a BS from 182 to 1924 oO. 14. all contracts for or incidental to the works shall be 
placed in this country. 

Tort h am p ton P 0 ] y tec h n j Cc . All goods and materials supplied under the contract 

| : > - shall be of British production and manufacture 
+ ST. JOHN-STRE Sat an NWELL, EC. 1 | The Institution of Naval Architects. Plans may be seen and general conditions of 
‘ . contract, specification, quantities and form of Tender 


may be obtained at the office of the Engineers, Messrs, 
W. H. Radford and Son, Chartered Civil Engineers, 


Apprenticeship in the Royal Ordnance Albion See. King-street, Nottingham, and also 


at my as under, on deposit of Five Guineas 


ENGINEERING DAY COLLEGE. 


ENTRANCE EXAMINATIONS, SESSION 1925-26. | 
ENTRANCE EXAMINATIONS in connection with | 
the ENGINEERING DAY COLLEGE of the above | 
Institute will be held as follows 
| 

| 


. (cheque), which will be returned on receipt of a bona 
Factories. fide Tender and the return of the quantities 
The lowest or any Tender will not necessarily be 
TUESDAY and WEDNESDAY, April 2ist and 22nd —————— accepted 
TUESDAY and WEDNESDAY, SEPTEMBER 22nd Sealed Tenders are to be delivered to me at my 


= ide admission at the | Canal-Water Softening Plant. -, FL ats eA a ee 


Each examination provides for 





commencement of the Autumn Term, 1925, the By Order, 
the convenience of intending students who desire to 






ascertain in advance their position in regard to 
admission 
Further information may be had = application t« 
8801 THE PRINCIPAT 


A War Office Subsidy 2-Ton Chassis. Town Hall, — Sowe Cec. 


Chatham, Kent, 
27th March, 1925. 8706 








April examination being specially designed to meet EDWARD B. LEE. 
| 
i 
| 


Hardening and Carburising Plant at a [he Brighton West Pier Com- 


invite TENDERS for the RE-CON- 


Motor Works. STRUCTION of their LANDING STAGE, and otber 


Specifications and quantities may be obtained at 


U niversity of Liverpool. 
SESSION 1925-1926 


FACULTY OF ENGIN EERING. 


N R ce . . | the West trot, BHeatOS. or at the offices of the 
DEAN Professor O. BANNISTER. M. Ene ew otary onverters in Liverpoo sane. ~4 a Ridley, Standard House, 133, 
Aasoc, R.8.M., F.1.C., M. Inst. M.M. | . Tenders to be sent to the Company, West Pier, 
- ubstations. Pee. on or before Friday, the 17th of April, 1925, 

ret 


Prospectus and full particulars may be obtained on t. 
The Company do not bind themselves to eee she 

































































application to the REGISTRAR of Courses designed lowest or any Tender 
for Students desiring to qualify as Mechanical 
Electrical, Civil, or Marine Engineers, as Naval | PROPOSED BRIDGE OVER RIVER FORTH AT 
Architects, or as Metallurgiste and Metallurgical DRIP, STIRLING. a 
Engineers. S816 PUBLIO NOTICES PUBLIC NOTICES [ihe County Councils of 
dd fi ld Ed C . ottitics ane ew invite DESIGNS, along 
rit ENDERS, for NEW BRIDGE, proposed to be 
uddersfie ucation Com- . ‘ . weet r agg 
MITTEE (Jounty Borough of Brighton. ochester and Chatham Joint | 7ectht, scl May be obtained trom Mee, R Gos: 
Bopoeneris L = TECHNICA AL “=n SOL aees. ou eh pip Ee ey! wt eh BOARD. Road yt ge —- Mr w " Speen Sead 
Se oO J Gs 0 0 SEWER Surveyor, unblane. Jesigns an fenders shoul 
APPLICATIONS are INVITED for ibe POSITION The Corporation invite TENDERS for the CON- CONTRACT No. 2 be lodged with the subscriber on or before Thursday 
of DEMONSTRATOR in the Department of Mecha- | STRUCTION of a REINFORCED CONCRETE ROOF The Board is prepared to receive TENDERS for | 30th April next 
nical Engineering Applicants must be specially | over the Receptacle at the above Pumping Station in | the CONSTRUCTION of about— The County Councils do not bind themselves to 
qualified to Take Charge of the Advanced Mechanical | Steyning-road, Old Shoreham. 345 Yards Lin. 42in. diameter, CONCRETE accept any Design or Tender 
Engineering Laboratories. Graduate preferred Drawings may be seen and specification, bills of SEWER CULVERT. ; ‘ Le JAMES LEARMONTH, 
Salary in accordance with the Burnham Arbitration | quantities ope oom of ponder ebtetnes a par. A. B. 138 Yards Lin 39in. diameter, CONCRETE Sete Satan su ; Oounty Clerk 
Award. Cathcart, . Inst .E., aterworks Engineer, 12, EWE be F 7 wey unty Bui ae oo rling, 
Statement of duties and forms of application may | Bond-street, Brighton. upon payment of a deposit 1176 eh Py gy Sameer, COMMENTS 26th March, 8795 
be obtained on receipt of a stamped addressed | of Two Guineas, which will be refunded upon receipt SEWER CULVERT. . po 
envelope, and must be returned not later than | of a bona fide Tender (not subsequently withdrawn), 1184 Yards Lio. 30ia. diameter, CONCRETE T . . . . 
Ssturday, 18th April, 1925. eee together with the documents supplied. : SEWER CULVERT, rban District Council of 
> ‘enders, endorsed ** Tender for Roof over - 
"" Director of Education. Receptacle, Shoreham Works,” must be delivered | 89d 1136 Yards Lin. LAYING and JOINTING 30in. n GOOLE. 
Education Offices, at my office, Town Hall, Brighton, not later than | diameter CAST IRON PIPES, 2230 yards of these The poole re Disteiet Council invite TENDERS 
_Huddersfield 8846 | Noon on Tuesday, 2ist April, 1925 lengths being in tunnel, together with deep Man. | for SUPPLYIN RECTING and SETTING to 
= a The Corporation do not bind themselves to accept | boles and other Appurtenant Works. woe STEAM PU yn Bo OR SH 
the lowest or any Tend f The works are part of the Board’s scheme of | Waterworks Borehole at Pollington Pumping Station 
Pilston Urban District Council. 48. H. ROTHWELL, sewerage, which is approved for grant by the Unem. | near Snaith. 
NEW SRATOR WATER poms. Town Clerk, ployment Grants Committee, and that Committee has The Plant will consist of a Borehole Pump capable 
ACT N Town Hall, Brighton, laid down as a condition that all contracts for or | Of lifting 56,000 gallons of water per hour from 4 
GAuT TRON PIPES 25th March, 1925 8784 incidental to the works are to be placed in this | depth of 200ft. below ground level, and « Force 
The Council are prepared to receive TENDERS from . country Pump for delivering the same quantity of water to 
experienced Pipe Founders for the SUPPLY and The Board will require that all goods and materials | Goole against a total head of 320ft., Two Boilers, an 
DELIVERY of about 1400 Tons of CAST IRON supplied shall be of British production and manu- pocnoumtee, an Overhead Seaveines. an Electric Light 
PIPES and SPECIALS of 1i6in., 12in., 6in., 5in., ounty Boroug h of Brighton. facture. ing Get. snd all necessary euxilier? goeg.. am 
and din. diameters, manufactured in accordance with WATERWORKS = Ss MENT Plans may be seen, and quantities and form of| A preliminary plan of the suggested lay-out, wit 
the British Standard Specification DITCHLING-ROAD SERVICE RESERVOIR. | Tender. specification and conditions of contract | CAnies of Uke sine payment of « deposit. of £5 (which 
: » at the office of the Engineers. A o (whic 
m1 eS ag ee 5} Tanta, eoegeed be The Corporation invite TEEDER. 4 the EREC- | Radford and Son, Chartered Civil Engineers, Albion will be setucned on receipt of a bona fide Tender) at 
Westminster, 8.W.1. Engineer. may be obtained | 22ON and COMPLETION of a BEI RCED CON- | Chambers, King-street, Nottingham, and also at my | the Offices of the Council, Stanhope-street, Goole, or 
from the UNDERSIGNED upon payment of a CRETE SERVICE RESERVOIR ® 1¢ million | office, as under, on deposit of Five Guineas (cheque), | &t. the Offices of the | ulting Engineer, Mr. E. J, 
deposit of £2. The amount of the deposit will be onions yapety te Bichiingscet. haa = of whieh will be sotarnsd oa receipt of a bona fide yO _~— : we “Ti ment Westmin- 
- - 1 go et roma A at rawings may be seen and specification, bi y ‘ender and the return of the quantities . m4 Uwe = a % 
“yy te toed ad Tae set of te 2 -~ quantities and form of Tender obtained from Mr. A. B The lowest "or any ; Tender will not necessarily be Sealed Tenders, endorse: d Pumping Engines, 
ofan . . . a - ae C.E . Waterw: ~y yo *." acespted- Sent - -” : Mice oe ! ong bod . ¥~ Cpaipmee, = t a Ges ont 
~ Tende . od “Co ac : 2 . 3 one 8 ree righton, upon payment « a depos o Sealec fenders to be delive Oo meat my o e 4 o ee, « ” J a) ‘ J ~ “ 
for Cast Iron Pines," and. addressed. to the UNDER: | 20 Guiness, returnable upon rvoeipt of bona Ade | as under, on or before Thursday. the 20th, April, 1925, | OSS. Concii do pot bind themsclves to accept the 
SIGNED. must be delivered not later than 10 a.m i desnmmnie aunatied. ee ene ee endorsed yng fo. 2, Joint Sewer, lowest or any Tender : ; 
on the Sixteenth of Apeil, 1935 Sealed Tenders, endorsed “‘ Tender for Ditchling- sf J. W. PULLON, 
The Council do not bind themselves to accept the | p,q Reservoir,’ must be delivered at my office, Town EDWARD . EE, weg Clerk to the Council, 
lowest or any Tender Hall, Brighton, not later than Noon on Tuesday Cierk to the Board, Council Offices, Goole 
Sones D- ASSES. 2ist ‘April, 1925 se °| Towa Hall, . 26th March, 1925. 8837 
Clerk and Solicitor of the Council. ~ The Corporation do not bind themselves to accept Chatham, Kent, — . — 
Town Hall, Bilston, the lowest or any Tender 26th March, 1925. 8793 
April ist, 1925 8797 ac a 
aa o06. B. BOTH, PUBLIC NOTICES (continued) Page 2. 
aeepeliten Asylums Board. | ‘Town Hal, Brighton, 26 :, f ESET: 
TO ENGINEERS 25th March, 1925. 8785 ochester and Chatham Joint 
The Board invite Geperete TENDERS for :— SEWERAGE BOARD 
(a) GENERAL EN ‘cine te ; work. incted. 1 t B h f S If d. OUTFALL SEWER.—CONTRACT No. 3. SITUATIONS OPEN, Page 2. 
ing Steam ant, Steam and Condense oun Vv oroug 8) aitor TO IRONFOUNDERS. 
Maine. Heating snd H.W Si C ELECTRICITY DEPARTMENT The Board is prepared to receive TENDERS direct SITUATIONS WANTED, Page 2. 
Well Engines and Laundry. &c FREDERIC a ~y-° POWER — from Ironfounders for the SUPPLY and DELIVERY 
(b) INSTALLATION of FOUR’ NEW LANCA- PLANT FOR DISPOSA at Chatham, Kent, ot about 500 Tons of CAST PATENTS, Page 2. 
SHIRE STEAM BOILERS ONE Weir TU RBINE FEED PUMP, 15,000 galls Ee oat SPEC — ,- PARTNERSHI s 
(e) INSTALLATION of NEW ‘FUEL ECONO. capacity per ho @ pipes and special castings w mostly 30in. PS, Page 2. 
TWO Weir TURBINE TE ED PUMPS, 12,500 galls diameter, and small quantities of 24in., 18in., 12in., 
(4) BULL DING BRICKWORK SETTINGS for capacity per hour, suitable for steam pres. | %.. and 7in; also a number of Manhole Covers, me AGENCIES, Page 2. 
Four Boilers and Fuel Economiser sure of 200 Ib. per square inch. % & yi ee - are red in comment on 
te) INSTALLATION of | EW LAUNDRY MACHI- TWO — Electrically Driven 3-plunger - FEED | TOO) UO? oor “trant by the Unemployment Grants MISCELLANEOUS, Page 2. 
n¢ PUMPS, 4000 gallons capacity per hour . ‘ : . 
o ; : 290 v« Committee, and that Committee has laid down as a 
- INaNG P tint. noe cat Vea 0 — TWO SE" is al ton REC ORDING INSTRU MENTS a an that all contracts for or incidental to the FOR SALE, Pages 2, 3 and 100. 
- . works are to be placed in this country. 
) me Leavesden Mental Hospital, King’s Langley. Two Weir CONTACT -EXHAU ST HEATERS. mR. will require that all goods shall be of AUCTIONS, Page 100. 
Each in accordance with the specification and draw O Royles’ EXHAUST STEAM HEATERS. ritish production and manufacture. 
ings prepared by Mr. T. Cooper, M. Inst. C.E., M.1 STEEL STEAM PIPING, din. bore to 6in, bore Ganetities end Seems Sine, spettention ant BUSINESSES and PREMISES 
Mech. E., Engineer-in-Chief. The specifications, draw Hopkinson. Ferranti STOP VALVES, 14in. to Gin. | Conditions o eg —h hs my ~~ en boo (For Sale, etc.), Page 100. 
ines, and forms of Tender may, be inepected at the ore, all suitable for 200 Ib. steam pressure = oe ie be eee fy om By ui 
Sede tb an wo. ales Oh Ae et) RON ara Nhe’ ptitiomte™® OF Doller-eed | street, Nottingham, on deposit of ‘Two Guiness | MACHINERY, é&o., WANTED, Page 100 
can then be obtained upon payment of a deposit of CAST IRON BOILER FEED PIPING, 4in, bere (cheque), which sum wi returned on receipt of a 
£1 in respect of.each work, The amount of the Also approximately 180ft, of Circulating WATER | ona fide Tender aad the setera ot the quantities, &e. WORK WANTED, Page 4. 
Govostt will be returned only after the receipt of a PIPING, 26in. and 24in. bore with 24in. eg or any Tender will not necessarily sa Rhea 
ona fide Tender sent in accordance with the instruc back pressure valve to suit, and various | *°ce . 
Ne . " . ‘ § Sealed Tenders to be delivered to me at my office, . 
siege on the form of Tender. and after the specification agg Sh Discharge Piping, 34in. 28in., and as under, on or before Thursday, the 30th April, 1925, For Advertisement Rates see 
Tenders, addressed as noted on the form, must be Full particulars and form of Tender may be ob- | ©@4orsed “* Ironwork Contract. Page 38: 3, Col. I. 
delivered at the Office of the Board not later than | tained on application to the Borough Electrical Engi- By Order, 
2.30 p.m. on Monday, 27th April, 1925. In the case | neer, Electricity Works, Frederick-road, Salford. EDWARD B. LEE, = —— 
e) and the o >) to (f) not later than 2.30 p.m, Offers to be received not later than first post on - — Cierk to the Board, 
nesday, 22nd April, 1925. Thursday, the 16th proximo. ‘own Hall, 
G. A. POWELL, L. ©. EVANS, Town Clerk, Chatham, Kent, INDEX TO ADVERTISEMENTS, 
8824 Clerk to the Board 30th March, 1925, 8832 26th March, 1925 8794 Page 99. 
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PUBLIO NOTICES 


SITUATIONS OPEN (continued) 





GINEER 


Apri. 3, 


1925 




















EDUCATIONAL 





PATENTS 





Nouthampton Corporation 
WATERWORKS 


OTTERBOURNE PUMPING STATION. 


Che Guepeneien invite TENDERS for the SINK 
ING of a RECTANGULAR WELL and BORING 
f TWO BORE-HOLES,  10ft 8tin and 9ft. 
diameter, Heading, Driving and other work 

Plan, with conditions of contract, specification, 
quantities and form of Tender, may be obtained from | 
Mr. E. C. Rodda, Waterworks Engineer, 21, Shirley- 
road, Southampton, upon production of the Borough 


Creasurer’s receipt for a deposit of £2 2s 


Deposits will be returned after the Council have 
ealt with ‘the Tenders to contractors who have sub 
itted bona fide Tenders 


Tender for Well Sink- 
Driving, &c., must be 


nders, endorsed, 
Heading. 


Sealed Te 
ng, Borings, 





lelivered at the Town Clerk's Office on or before the 
18th April, 1925 

No pledge is given to accept the lowest or any 
Tender. 

R. R. LINTHORNE, 
Town Clerk, 
30th March, 1925. 83809 
SITUATIONS OPEN 





ENGINEERING ASSISTANT, 
Waterworks Construction 
and salary, 8839, The 

83839 A 


\ TANTED, a CIVIL 

temporarily, for 
Address, stating age, experience 
Engineer Office 





\ TANTED, ASSISTANT CIVIL ENGINEER for 
-ontract in France, speaking and writing French 

fluently State experience and salary, 

H. T. JENKINS . Torquay. 8S8i2 a 

\ TANTED FOR 

NEER, capable 


tical Air Compressors, 


qualifications, 
and SON, Ltd 





INDIA.—MECHANICAL ENGI- 
of Erecting Steam-driven Ver- 
Lancashire Boilers, Auxiliary 
Plant (Feed Pumps, &c.).—Address, with full par- 
ticulars and references, and stating salary required, 
8821, The Engineer Office. 882 





FIRM Who are Potting on the Market an Electro- 

Z£ mechanical Hammer which is equal in all respects 
to a pneumatic hammer, but which runs off an 
ovttnars electric light socket at very small cost, is 
ENGAGE a first-class MAN of proved 

Svility to LNAUGURATE a SALES CAMPAIGN. 
Preference will be given to a man who is thoroughly 
conversant with the Pneumatic Tool Trade, and who 
has already held a similar ition.—Replies, which 


should give full details of experience and salary 
A, will be treated — ee: —Box 295, 
Dorland’s, 14, Regent-street, 5.W. Pi69 a 





LUE PRINTING.—MAN to Take Charge of Manu- 
facturing Engineers Blue Print Room and Draw- 
ing Files. ust have knowledge of Rotary Blue 
Printing Machines and modern Photostatic and Repro- 
duction Processes, together with experience of Routine 
Filing and Card indexing.—Address, stating age, ex- 
perience and salary required. 8742, The Engineer 
Otfice. 8742 








NIVIL ENGINEERING ASSISTANT REQUIRED by 
Public Works Contractors. Must have thorough 
knowledge up-to-date Civil Engineering Practice and 
competent to set out wor Capable of abstracting 
quantities and preparing data for estimating, also 
knowledge of Plant. ood remuneration to right maa. 
—Address, with full particulars, 8802, The Engineer 
Office. 8802 a 





H*™? DRAUGHTSMAN for Structural Works, 
Glasgow district; must have sound theoretical 
and practical experience ; age between 30 and 40; 


salary about £500 or over, according to qualific ations. 
—Address, with full particulars, P442, The Engineer 
Office, Pas a 





NDIA.—DRAUGHTSMAN REQUIRED, with Prac- 
tical experience in Bridge and Light Structural 
Work and good knowledge of theory.—Write, with 
copies of testimonials and full partic ulars of training 
and experience, to ‘* Z. D 93,"" c/o Deacon's, 
Leadenhall-street, 8851 Aa 





London, E Cc 


DRAUGHTSMAN W ANTED for Factory 


UNIOR 
in S.E. London, preferably about 20 years of 
age, and with good general engineering experience. - 


Address, stating age and experience, to 8828, The Engi- 
neer Orfice S28 A 








I ECIPROCATING PUMPS.—WANTED, a Com- 
petent DRAUGHTSMAN, State age, experience 
and salary required.—Address, 8847, The Engineer 
Office 83847 
I EQUIRED for BRISTOL AREA. —First-class 
leading DRAUGHTSMEN and JUNIORS accus- 
tomed tochemical engineering work.—Apply by letter, 


giving details of experience, &« and salary required, 





to THE NATIONAL SMEL TING. CO., Ltd., Central 
Office, Avonmouth. 8811 A 
I EQUIRED (London), DRAUGHTSMAN, Experi- 
enced Water-tube Builers and Boiler-house lay- 
out. State experience, age, and salary required.— 
Address, P4166, The Engineer Office. P4166 A 








W ANTED, FOUNDRY FOREMAN and GENERAL 
MANAGER, Iron Castings only, green and dry 
sand. Must be conversant with M achine Moulding, 
Present total output about 25 tons per week Mid- 
lands district. Good position for suitable man. 
State experience, age and terms.—Address, 8715, The 
Engineer Office 8715 a 








OCOMOTIVE FOREMAN TURNER with ~_ 


4 Spanish reqad.. 8S. America. Single, 25/ 
Prev. exp. same work. | £350, qatrs., passage, 
Apply, L AU RIE'S, Specialists, 





Employment 
2 No SOREERED R 
S17 a 


Basinghall-street, E.C. 





\ JORKS FOREMAN REQUIRED for London Dis- 

trict, with initiative and energy. Must be ex- 
perienced in Mass Production of small mechanical 
details, a capable organiser, and accustomed to control 
of labour. Write, giving full particulars, when dis- 





engaged, salary required, and enclosing copies of two 
references, to t. F. 296,"" c.o. Deacon’s, Leadenhall- 
street, » London, EC. 3. 8833 a 





QTORERERESE. London District, Responsible and 

Efficient Man, for STORES in Engineering Works, 
acquainted with the duties entailed and 
able to execute them. Only those with long experi- 
ence need apply, with full pasticulars, stating salary, 
when disengaged, and enclosing copies of two refer- 
ences, to “* Z. 297 c/o Deacon's Advertising 
Agency, ‘eadenhall- street, London, E.C.3. 88344 


Thoroughly 





SITUATIONS WANTED 


FIRST- ores MECHANICAL and ELECTRICAL 
ENGINEER, holding the degrees of M.85c., 
M.LC.E., and M.LA.E., and with the following 
xper nee, is prepared to CONSIDER OFFERS of 
‘APP: INTMEN 
Four years’ University training, eighteen years’ 
works and office experience, with well-known English 














Well Trained and with | 


7 STIMATOR = ANTE D, 
Rec iprocating Pump Work ; 


4% sound kn edge of 















Corres pondence Bees rience preferred State age, ex- 
perience and salary veauised.- Address, —— The | 
Engineer Office - 
mE HE ee OIL and SRANEPORS co., | 
I Lt operating in Roumania, s VACAN- 
CIES _ a number of GRADU 5 
FACULTY of ON See at MINING, IV 
or MECHANIC for POSITIONS as PRO- 
BATIONERS 
Particulars can be obtained from COMPANY'S 
OFFICES, 6, Princes-street, Bank, London, E.C. 2. 
8813 a 
D*s AUG aa TSMAN and ASSISTANT to WORKS} 
NAGER for Small Works, South Wales. 
Ww ANTI D. man about 30, with shops and drawing 
office experience, used to general mechanical engi- | } 
neering an preferably some structural experience, | 
Man used to Colliery and Steel Works Plant pre | 
ferred.—Address, P474, The Engineer Office. P474 a 
RAUGHTSMAN, for Pipe Work Arrangements | 
and Detail, capable of taking own dimensions | 
on site. Age, experience, salary, earliest date com- | 
mence.—AITON and CO., Ltd., Derby. P477 A 





Grade I1I., REQUIRED for Plant | 


RAUGHTSMAN, 
D Drawing Office. Candidates must have had good 








firms; has held responsible positions on both works 

and sales side. Until recently held position of sales 

and technical manager of large engineering firm, 
First-class reputation and connection 


Address, P465, The Engineer Office P465 B 





POSITION 
knowledge 
buying, 


DESIRES 
experience, 
management, 


DVER TISE R, 
d First-class 
engineering, accustomed 


Age 30, 
commercial 
office 








secretarial work and correspondence excellent refer 

ences, single; moderate salary.— Address, P475, The 
Engineer Office. P475 B 

CR ENGINEER (Young), B.Sc., SEEKS NEW 
APPOINTMENT ; 5 years’ works and office ex 

perience in constructional dept. of large gas co. Will 
go abroad E. O. ROSE, 114, Bethune-road, N. 1 
"472 B 





oe +INEER (32) SEEKS Assistant Works Manager's 
4 or any Works Executive POSITION with scope. 
Shop production experience, charge tool, design, plan- 
ning, practical; London district preferred.—-Address, 
476, The Engineer Office. P476 B 








POSITION as, WANTED 
work, contract plans, 
tunnels, roads, &c., 
P4638, The Engineer 
P1468 B 


Parliamentary 
construction of railways, bridges, 
estimating and costs.—Address, 
Office 


R= 7. ENGINEER, 





1 ECRETARY-MANAGER, with Extensive Experi- 
Ss caee in automatic packing and wrapping machin- 

&e manufacture and sale, DESIRES similar 
‘APPOINTMENT or any other position of responsi- 
bility and trust, Highest qualifications.—Address, 




















training and some experience of Structural and Plant | 8738, The Engineer _Office. 8738 B 
Work Salary between 40s. and 528. a week, plus | —— —— — : 
Civil Service 8 ynus, giving present totals.of. from +TRUCT. ENG. ASSISTANT (19), 4 Yrs. D.O., 
69s. lid. t« Apply, quoting A.56,.to the|\) surveying, detailing and c aiculations, steel and 
SUPERIN TE NDI ST. t.A.E., South Farnborough, |r. conerete, SEEKS POSITION with © ontr actors 
Hants 8305 | .,.15, Oakdale-road, Forest Gate, E. 7 P4170 B 
Sy Sue py SR A Np AcHINE and FITTING SHOP FOREMAN RE- 

Details of high speed: Engines J ent _ be if QUIRES SITUATION. Good all-round expe- 
thoroushly conversant with Back Pressure Work.—| rience in general engineering.—Address, ra? 8. The 
Address, 8800, The Encineer -Orfice 8300 A | Engineer Office P478 B 

| 
AUGHTSMAN, SENIOR, witb First-class Erpe- Over 20 Years’ Experience, WANTS 


rience on Power or Instrument Transformer Work, | 


—Address, stating age, qualifications, and salary 
required, and earliest date could commence, 8550, The 
Engineer Office 8697 a 





RAUGHTSMAN, Skilled in Design and Lay-out 
D of Mechanical Handling Plants for Ore and Coal. 


Men without actual experience need not apply. 
State age, experience, and salary required.—Address, 
8683, The Engineer Office. 8683 A 





l RAUGHTSMAN to take Charge of a Small Drawing 








office, Marine Auxiliaries and Refrigerating 
Machinery Must be capable of modern design and 
speedy output Address, 8831, The Engineer Office. | 
8831 A 
| RAUGHTSMAN, with All-round Experience o 
Construction Water-wheel Alternators, RI 
QUIRED by Old-established Firm.—Address, with full 
particulars of experience and salary required, to 8820, 
The Engincer Of 8820 A 
D™ AUGHTSMEN.—BEFORE NEGOTIATING with 
yvernment De pertsnente in connection with any 
st. PLI ASE COMMUNICATE with the GENERAL 
LE RETARY, Association of Engineering and Ship- 
building Draughtsmen, 96, St. George's - square, 
London, 8.W.1 7871 A 
WANTED by Firm of West” 


Ie wry N 


thorough know- 





1inster Engineers Must have 
ledge and experience of works in connection with 
Harbour and large Public Works Contracts 
‘ ly, giving fu particulars of age, experiénee, and 
salary required, t Box 547, c/o Brown's, Tothill- 
stieet, Westminster, S.W S814 A 





IE SIG NERS REQUIRED for Con 
with good knowledge of 
types of Steel-framed 


gee ee 
structional Stvel Work 


ilations and totale for all 





Candidates should have had at least 3 years’ training 





with a Steelwork Contractor, and be capable of pre- 
paring steelwork schemes from Architect's drawings, 
and must hav ed in H.M. Forces during the War. 

Applications, in writing, not later than 17th April, 
> i. ie” » Charles Barker and Sons, Ltd., 31, 
Budge-row, E.( 4, with not more than three copies 
of recent testimonials, and particulars of training, 
experience, age, salary required, and service in Forces. 


- TBE BENDER, 
SIT, * Beader or Foreman, 


either giving prices 
J 





for Estimating 21 years’ references 
NORRIS, Albion hilt. Loughton, Essex P4a7l B 
PARTNERSHIPS 





IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write: 





A® D AM.IM.E.. B.Sc., AND ALL 
ENGINERRING EXAMINATIONS, —All 
my students have my personal attention. 
Thousands of successes during the past nineteen 
years, Courses can be commenced = as any time, 
Please note change of ad _ P. 
KNOWLES, M.B.E., B.Sc., AMLCE.. &ec, 
Parliament-mansions. Victoria-street, West- 
minster, 58.W. Ex. & 


ORRESPONDENCE qounsEs for er C.E. 


Inst. Mech. E.. London Univ. atric. 
Inter.. B.Sc.), and ALL ENGINEERING 
EXAMINATIONS personally conducted b 
Mr TREVOR W PHILLIPS, B.Sc. (Honours) 
Eng.. London, Assoc. M. rk C.E., Chartered 
Civil’ Engineer, M.R.8.1. 8.4., &c. Also 
Day Tuition in Office. "exocliont results at all 
Exams., a hundreds of uccesses . 
Courses commence at any time. —Apels to 
Mr. oa] RVOR W. PHILLIPS ons.), 


Be. ( 

A.M.LC 8/11, TRAFFORD CHAMBERS. 

58, sourTii SON. STREET. LIVERPOOL. 
Ex. & 





S°®) URVEYING AND LEVELLING. — EXCELLENT 
OPPORTUNITY to AC Sores thorough practical 
INSTRUCTION on WORK. — Address, E. MOU 
Hollybank, Woking. 


P179 & 





Turtion BY Cor RESPONDENCE. 


Expert tuition in Mathematics, Mechanics, 
Machine Construction and Drawing, and for 
B.Sc. (Engineering) and other examinations. 
Mr. J. CHARLESTON, B.A. 
(Hons. Oxon & Lond.). 
14, Elsham Road, Kensington, London, W. 14 








AGENCIES 
\ TANTED, AGENCY. Over 20 Years’ Experience 
London Engineering and Merchant 


eae? 
E ) 


expenses.— Write, D. 
E.C, 3, 


Commission and/or 
Street's, 6, Gracechurch-street, 


ws 





8 > 





ANTED, AGENTS Sete | in Selling Pneu 
matic Drills, Best of its kind. To represent 








us on commission_basis.—Address, 8835, = Engi- 
neer Office. 835 D 
HARTERED ENGINEER (Civil, Mech., and Elec- 


trical), a © =, wom office in Westminster, 
first-class with rly. technical and traffic 
ae. DES RES. to ‘to REPRESENT FIRM, preferably 





in connection with ‘* Electrification. “— Address, 

P366, The Engineer Office. 366 D 

| Raga at ag with Connections Among Power 
Stations, railways, public authorities and 


manufacturers sought as AGENTS in all districts by 
firm introducing new unique device guaranteeing 
greatly increased boiler efficiency. which has obtained 
remarkable success on Continent.— Write, stating area 
covered, lines handled, &c., Box 719, SELLS, Fileet- 
street, E.C. 4. 8806 D 





Sc 


ee FF 
and carburetting apparatus sheveler. 
of DISPOSING of 
NEGOTIATING for the 
work thereunder.—For 
REDFERN and CO., 


yuth-street, Finsbury, 


the 


PROPRIETOR of PATENT No. 
ducing explosive mixture for explosion engines 


PA 


140,424, “* Pro. 


" is DESTROUS 
ENT RIGHTS or of 


GRANT of LICENSES to 


particulars, 
Charte 
London, 


apply to G. 
Patent Agents, 15, 
E.C, 2 8807 H 





“ MEREDITH’ 8 PA 
ENGINE,” BRI 
HE 

Colonial 


ATENT RECTP: RO-ROT ARY 
ITISH PATEN’ 26/2 

PROPRIETORS of the 
PATENTS offer them 
would GRANT LICENSES to work the invention on 
reasonable terms :— 


r No. 199.4 
following a and 
FOR SALE, or 












United States of America, Patent No. 1,514,209, 
Nov. 4th, 1924. Canada, do., 233,808, Aug. 28th. 
1923. Union of South Africa, do., /1923, March 
7th, 1923. Belgium, do., 308,807, », 13th, 1923 
France, do., 562,152, Feb. 14th, 1923 Germany. 
Design do., 859,301, Feb. 15th, 1923 Japan, Pend 
ing. 

Offers may be addressed to HARRIS and MILLS, 
Chartered Patent Agents, 34 and 35, High Holborn, 
London, W.C, 1 8798 u 





of 


to 


‘er 

91 
ipeeremente in Toothed Gearing,’ 
ERING into ARRANGEMENTS by 
on reasonable 
of exploiting the 
its practical working in Great 
SINGER, 


LICE NC E or 
purpose 


Chics 


PROPRIETOR 
‘8/15, dated 


ENT 
otherwise 


be addressed to B. 
. INinois 





June 


of BRITISH 


22nd, 


PATENT No 
1915, relating te 
* is DESIROUS 
WAY of a 
terms for the 


above patent and ensuring 


Britain All inquiries 
Steger Building 
8826 H 





or 
of 


B. 


Mule 

-. 185,816, 
** Improvements in 
and 188,012, 
Imp yrovements in 
* is DESIROUS of ENTER 


Making Same,"’ 
relating to 
Process of Making Same, 
ING into ARRANGEMENTS by 
reasonable 


practical 
SINGER, Steger Building 


PROPRIETOR 
dated 


otherwise on 
exploiting the above 
working in 


Great 


terms for 


of we PATENTS Nos 
June 6th, 
Floor Quen and 
dated June Ist, 


21, relating t 
Process « 
1921 
Facing and 


f 


Friction 


way of LICENCES 
the purpose 


patents and ensuring their 
Britain.—Iinquiries to 
. Chicago, Tl. 8825 8 





FOR HIRE 





London, 8 


OR HIRE, PUMPS and wet BUnENe TOOLS 


for Contractors’ Deep W 
dia.—R. RICHARDS and CO., Upper Ground-street, 
8.E. Telephone No. 97% Hop. S22 5 


is, &c., 2in. to 24in. 





PUMPS, MACHINE 
reasonable 


London, E.C. 


OR SALE o HIRE, ELECTRIC MOTORS. frome 


ap 
Tel.. 


terms, immed 
da SONS, 37, 
City 3938, 


PORTABLE STEAM ENGINES, 
; STEAM BOILERS, CRANES, 
“TOOLS of every description : 


delivery. — J 


Queen Victoria-street. 
kx. 





FOR SALE 








age yr 3 ER, with Established Connection and Offices | 


in London, is OPEN to UNDERTAKE WORKS 
REPRESENTATION, Specialist in Tank and Struc | 
twial Work Adare 38, P464, The Engineer Office | 

- P464 D 
FIRM of REPRESENTATIVES 


| Oia ABLISHED 


4 WANTED for North-East Coast district by well 


known Manufacturers of Valves, Steam Regulators, 
&c.— Address, stating time established connections, 
terms, &c., 8850, The Engineer Office 8550 D 





ONDON Representative of Important Con- 
4 tinental Firm REQUIRES experienced SUB- 
AGENTS in GLASGOW, CARDIFF, NEW. 
t. YORKSHIRE, and LANCASHIRE 
AREAS, who has first-class connections with Lron 
and Steel Works, Coal Mines and Gasworks,— 
Address, in detail, 8818, The Engineer Office 
8818 D 





l IGHT STRUCTURAL STEELWORK.—West of 
4 England firm REQUIRES AGENT ip London and 
District Address, giving particulars, 8803, Tue 
Engineer Office 8803 Db 








Excellent 
Agency 
Opportunity 


Sole Agents required for 
several comprehensive lines of 


Mechanical Rubber Goods, 
including Transmission and 
Conveyor Belting, Hose and 


Packings of all kinds. 

These Mechanical Rubber 
goods are manufactured by 
some of the oldest and best 
known rubber companies in 
the United States and Canada. 

Firms applying for sole 
selling rights must be of sound 














WHEATLEY KIRK, PRICE & CO., financial status, and in a 
46, Watling Street, position to carry stocks. 
Londen, E.C. 4. ADDRESS : 
Established over 70 years. 8808 
,’ 
USINESS MAN WISHES to MEET Energetic Prac- ‘The Engineer’’ Office, 33, 
tical ENGINEER willing to Assist in Developing 
an important Industrial Process on c»-operative lines. Norfolk Street, Strand, W.C. 2. 
Excellent prospects. Small capital desirable, but not 8808 
imperative State in confidence full particulars,| - ies Bs 
age, qualifications, and commencing salary required.— 
Address, 8810, The Engineer Office. 8810 © Ps mane mere: cea 
NGINEER, With £1000 to £1500 Capital, SEEKS 
“4 POSITION of responsibility in sound concern. MISCELLANEOUS 
Has good general experience, excellent references.— 
Address, P479, The Engineer Office. "479 © 
SNGINEER REQUIRED a DIRECTOR. ith EXPORT 
“4 £2000-£3000, to Manage Motor Cycle Works, Mid- 
lands ; turnover £40,000, large orders in hand. Good We undertake the purchase, inspection and shipment 


ARNOLD and 


salary to competent production maa. 
} 8852 c 


CO., 143, Cannon-street, E.C 





ARTNERSHIPS and ACTIVE DIRECTORSHIPS 
WANTED in Mechanical, Constructional, Ulec- 


trical Engineers, &c., for Clients with techaical experi 
ence and capital from £1000 to £20,000. ). GILBERT 
| and PRATT, 138, Walbrook, London, E.C, 4, 


Ex o 








of all ing pr for purchasers abroad. 
Indents promptly ‘and efficiently handled by Eng:- 
neers with technical and practical experience. 


The London & Rugby Engineering Co., 


a 


“EARLY 


BARGAINS 
FROM BOLTON. 


NEW 


PAIR of 


SELF-CONTAINED 


HAULANG ENGINES, by John Wood and Sons, 


Wigan 

CVRREEE oc ccccccccccsccecoseseses 12in, diam 

BOPGMD cccccccccscooececes 20in 

Very beavy ‘east iron bed-piate, Double belical 
gearing. Link reversing motion, Winding drum, 
aft Pe by 3ft. 6in. wide; flange, Sin deep. 
IN 8TOC 

THOM AS MITCHELL and SONS, Ltd., Bolton. 


AULK and HALF 


Creosoted, up to 16ft. 
—L.PF 
Upper Clapton, E. 5 


CO., Stoneh 


TIMBER, Good Second-hand, 
long. 


Regular deliveries. 
(off Northwold-road, 


am-road 
"Phone, Clissold 4385. 


8540 Go 


C.1. SOCK ET AND SPIGOT 


PIPES. 


We have available for IMMEDIATE DELIVERY, 


pes, ass ** B.”” 13ft. léin. lengths, coated. 
Also new Sin., 4in., and Gin., for early delivery. 
We supply WI. and Socketted Tubes, 
Steel Flanged Tubes, Pipe Fittings, &c., New and 


Second-hand, 


more cheaply than anyone else. 


Write for our list before ordering 


GEO. COHEN SONS & CO.. 


600, COMMERCIAL ROAD, LONDON, E. 14. 


78460 





LECTRIC MOTORS FOR SALE.— 


Soe volt, 50-cycle, 


485 revs.. 





buckets up to 5 cubic yards capacity. 


radii 115 to 125ft. 


3-phase, slip-ring MOTORS; also 350 H.P., 825 
revs., and 450 H.P., 1440 revs. DITTO ; cheap 
THE PHCNIX’ ELECTRICAL cO., Ltd. 7. 
Oswald-street, Glasgow. 7868 a 
DR AGLINE 
EXCAVATORS 
FOR DISPOSAL. 
Built by RUSTON and HORNSBY, Ltd., Size 
Nos. 10 and 60, with buckets 1 to 2 cubic yards 
capacity. Working radii 40 to 60ft. 
Also available shortly, BUCYRUS DRAG. 
LINE EXCAVATORS, Class 24 and 175, with 


Working 


For further information and particulars apply 


S. PEARSON & SON, 


to 


(CONTRACTING DEPT.), 


LTD.., 


10, VICTORIA-STREET, WESTMINSTER, 8.W. 1 


8696 Go 





OR SALE 


GENE RATING SET, 


on stoc 


. at a Very Low Price, 


K.W. “Belliss and 


220 volt [ 


to Save Putting 


Morcom.- Westinghouse 


Cc 


100 K.W. Belliss and Morcom-Bruce Peebles SET, 
= volts D«< 
97.5 RS W. Belliss and Morcom-Westinghouse SET, 
220 ve 


t D.C, 
SWITCHBOARD complete. 
All in first-class condition and can be seen running 


during the pext week or so. 


Also TWO 75 K.W. SETS, 220 volts D.C., witb 
SWITCHBOARD 

JOSEPH PUGSLEY and SONS, Ltd., Lawrence 
hill, Bristo 8792 G 


For continuation of For Sale Adver- 





36, Queen Street, London, E.C. 4. 





tisements see page 3. 
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A Seven-Day Journal 


French Shipbuilding Credits. 


THE French shipbuilding industry has been for so 
long in a precarious situation that the Government 
has found it necessary to come to its assistance by 
offering loans to shipowners. The ostensible object 
of the loans is to compensate shipowners for some of 
the additional burdens imposed upon them by the 
application of the eight hours’ working day to the 
mercantile marine. Shipowners, however, declare 
that they do not want State loans, the payment of 
which they regard as problematic in the present state 
of the country’s finances, and which would certainly 
not cover anything like the losses sustained. The new 
Bill, nevertheless, provides for such loans, which are 
to be applied mainly to assist in the building of ships. 
Vesseis constructed with this financial aid must not 
be sold abroad within a period of ten years, except 
with the permission of the Under-Secretary of State 
for the Merchant Marine. The total amount of the 
credits will be fixed each year. For the present year 
the amount will not exceed 150 million francs, 20 
millions of which will be available as direct subsidies 
to shipowners to indemnify them partially for the 
application of the eight hours’ day. The loans for 
shipbuilding will involve interest not exceeding 3 per 
cent., and may be repaid at any time within a period 
of twenty years. The sum required for the subsidies 
and loans will be raised by a tax of If. per ton on the 
sea-borne goods traffic, which will be doubled when 
the value of the goods exceeds 3000f. a ton, and by a 
tax of from 2f. to 10f., according to class and category 
of ships, on each passenger embarking and landing at 
the ports. As this Bill is the direct outcome of the 
application of the eight hours’ day, which shipowners 
declare to be inoperative, and as the system of taxa- 
tion is strongly opposed by the maritime interests, 
it is by no means certain that the measure will pass 
the Senate in its present form. 


Coventry Gasworks. 


Tue Coventry Gas Committee has just 
mended that work should be started on some large 
extensions of the Corporation gasworks at Foleshill 
which will involve the expenditure of over a quarter 
of a million sterling. The works are part of a scheme 
originally approved in 1919 which are estimated to 
cost £425,000, and application is to be made to the 
Board of Trade for powers to borrow £350,000 for 
the extension of the gas-making plant and the mains. 
It is proposed to install new vertical retorts, with a 
total capacity of 2} million cubic feet of gas a day, 
at a cost of £96,000, and a 5 million cubic foot gas 
holder and tank, at a cost of £90,000. The railway 
sidings are to be extended and sundry other sub- 
sidiary works carried out. It is noteworthy that 
since the Corporation acquired the gasworks in 1884 
the output of gas has been doubled every twelve 
vears. 


recom- 


The Shannon Power Scheme. 


On March 29th the Free State Minister for Industry 
and Commerce introduced a resolution in Dail Eireann 
empowering the Government to proceed with the 
Siemens-Schuckert scheme for the hydro-electrical 
development of the river Shannon. But opposition 
to the German firm’s proposal is increasing daily 
among Irish engineers and others, and it is reported 


that a motion has been introduced in the Senate 
calling for a technical commission to examine the 
Siemens-Schuckert proposals. The general feeling 


throughout the Free State is that nothing ought to 
be done ina hurry. The Shannon scheme is so gigantic 
that the utmost caution is demanded, especially as 
the possibilities of developing a demand for 150 
million units of electricity per annum seems rather 
remote. In view of the fact that the present demand 
does not exceed one-third of this figure, scepticism 
is widespread. The experts have condemned the 
proposal to develop an electro-chemical industry in 
the Free State, and without some such new field of 
enterprise it is difficult to see how the ambitious 
anticipations of the Free State Government can be 
justified. 


The Disappearing Smith. 


THE conclusions just arrived at by a special Con- 
ference convened by the Kent Rural Community 
Council may, let us hope, help to check the dis- 
appearance of one of the oldest handicrafts of the 
countryside. We refer to the village smith, who is 
slowly, but surely, becoming extinct. Taking Kent 
alone, there were 729 master smiths a generation ago, 
while there are only 386 at the present time, and the 
total number of men employed in the trade has 
dropped from 1260 to 841 in twenty years. The 
process is only natural, in view of the introduction 
of engines in the place of horses for many agricultural 
purposes, as one of the principal occupations of the 
smith was originally that of farrier. On the other 
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maintenance and repair, and it would be a convenience 
to the farmers if this work could be carried out 
locally. Unfortunately, the village smithy is seldom 
equipped for such work, and the craft is gradually 
falling into desuetude through lack of appropriate jobs. 
The Kent Conference has consequently suggested 
that smithies should be equipped with modern 
machinery, such as a lathe and oxy-acetylene blow- 
pipe, so that they might undertake more elaborate 
work than they have hitherto done. The men are 
still to be found, and as a class are most versatile, 
so much so that it would be a pity if they were alto- 
gether crushed out of existence by modern progress. 
Another innovation of the same character, but of 
perhaps an even more practical nature, is that of the 
North Riding Rural Development Sub-committee, 
which has arranged for a travelling van equipped 
with oxy-acetylene welding plant, emery grinding 
and drilling machines, a lathe, and a general equip- 
ment of smal! tools, to make a tour of the Yorkshire 
villages and give demonstrations to the local smiths 
of the utility of such modern equipment. 


Underpinning Durham Castle. 


For some time past work has been in progress on 
the reparation of Durham Castle, and a start has just 
been made on the delicate operation of building some 
concrete buttresses and walls whick will connect the 
original structure with new foundations. Apparently 
the present cracked condition of the castle fabric is 
another example of the lack of foresight of medizval 
builders in founding their structures on unstable 
soil, as it has been discovered that the foundations 
of the castle, which are on the edge of the cliff leading 
down to the river, are 30ft. above solid rock. The 
strengthening work, which is being carried out under 
the supervision of Sir Francis Fox, includes a large 
amount of grouting with liquid cement—-11,000 gallons 
have already been used—and the use of bronze bars 
to tie the old fabric together. 





| The Shipbuilding Trades Investigation. 


Ow Friday of last week a joint conference of repre- 
sentatives of the Shipbuilding Employers’ Federation 
} and of the unions of all the men engaged in the ship- 
| building and ship-repairing trades took place at St. 
| Pancras Hotel, London. The meeting was a widely 
| representative one, and was addressed by Mr. John 
Barr, the chairman of the Employers’ Federation. 
Mr. Barr dealt with the situation created by the 
recent Furness-Withy orders and foreign competition 
generally, and outlined the disabilities of the British 
shipbuilder, which mainly arose from the higher wages 
paid, the shorter number of hours worked, and the 
excessive demarkation and subdivision of labour. 
Remedies suggested were payment by results and the 
introduction of more labour-saving machinery. On 
behalf of the employers, he proposed that a joint 
investigation should be made into the position of the 
industry with respect to costs arising outside the 
shipyards, as well as those originating within the 
yards. Many questions were asked by trade union 
representatives, and were answered by Colonel James 





was 





Lithgow. It elicited that the employers’ 
desire was to have a full and free exchange of views 
in committee, with the object of arriving at definite 


|conclusions as to the best means of re-establishing 


British pre-eminence in the world’s shipbuilding 
industry. The trades unions have referred the matter 
to their various executive committees for early 
discussion, and it is hoped that committees of investi- 
gation will shortly be set up. 


Dry Docking the Majestic. 


Some further particulars regarding the dry docking 
of the White Star liner Majestic on Thursday last 
are now available. We learn that the operation 
was carried out with complete success. The large 
liner cast off from her berth in the Ocean Dock, 
Southampton, at 11.30 a.m., and was taken in charge 
by nine tugs. Within half an hour she was swung 
round, and by 12.25 p.m. the towing operation was 
finished, and all that remained to be done was to make 
the vessel fast in the dock. The operation of pumping 
out the submerged dock began about an hour later, 
and was completed at seven o'clock in the evening. 
The displacement weight of the Majestic is some 
64,000 tons, but by removing her oil and stores this 
figure was reduced to 56,551 tons net, which was an 
increase of some 4000 tons over the largest weight of 
ship previously lifted. During the operation the 
Majestic’s new commander, Captain G. R. Metcalfe, 
was on the bridge, and her late commander, Sir 
Bertram Hayes, was an interested spectator. 


Wages in the Engineering Industry. 


THE conference held at the beginning of February 
between the Engineering Employers’ Federation and 
the representatives of the various trades unions 
associated with the engineering industry came to a 
close without any definite decision being reached 
regarding the men’s claim for an all-round advance 
of 20s. per week in the wages of adult workers. The 
employers intimated that they would be prepared to 





hand, the mechanical appliances of to-day require 





consider a wages advance provided the unions would 


agree to a modification of existing workshop con- 
ditions, such as would enable the employers to meet 
the enhanced wages without further imperilling their 
position in the competitive markets of the world. The 
unions expressed their regret at the desire of the 
employers to associate the question of working 
conditions with the question of a wages increase and 
withdrew to report and consider the matter. Virtually 
a deadlock thereupon ensued until on Thursday of 
last week the Minister of Labour intervened with the 
suggestion that each side should appoint a small 
committee to meet and discuss the wages application. 
Both parties agreed, and on Tuesday the two com- 
mittees met for the first time, with Sir Allan Smith 
and Mr. J. T. Brownlie as the respective chairmen. 
The conference lasted over six and a-half hours and 
was then adjourned. 
to the exact situation, but it is believed that certain 
difficulties have been met and that matters are in a 
delicate state. It is to be inferred that at the joint 
sub-committee meeting the employers’ representa- 
tives adhered to their desire to consider the wages 
question and the question of workshop conditions 
together. The unions’ representatives, it 
equally persisted in their attitude of treating the two 
matters separately. It is gathered that a full 
conference of all the unions concerned will be 
summoned for a date following Easter in order to 
decide on the policy to be followed in view of the 
employers’ attitude. 


L.M.S. Locomotive Contracts. 


Ir has been officially announced that the London, 
Midland and Scottish Railway is about to place 
orders for nearly a hundred new engines in the Glas 
gow district. These engines form part of the pro- 
gramme of new work announced by the company at 
the beginning of the year, and are to be built partly 
at the old Caledonian works at St. Rollox and partly 
at the works of private builders. The expenditure on 
their construction, it is stated, will amount to a total 
of about £750,000. These orders have followed closely 
upon the announcement that the company had placed 
a contract with Hurst, Nelson and Co., Ld., of 
Motherwell, for seven five-coach trains, at a total 
cost of about £100,000, and another one with Picker- 
ing and Co., Ld., of Wishaw, for thirteen coaches. 
Since the London, Midland and Scottish Railway was 
formed, it has made provision for the construction of 
2303 new passenger coaches, 45,000 goods wagons, 
and 485 passenger and goods locomotives. 


Air Defence. 


In connection with the development of the air 
defence scheme initiated about two years ago, the 
Air Ministry has placed a contract, valued at £100,000, 
with Wright, Anderson and Co., Ld., structural engi- 
neers, of Gateshead, for the construction of ten steel- 
work sheds for housing aeroplanes. It 
that the completed defence scheme will result in the 
bringing into use of some thirty aerodromes through- 
out the country, some of which will be new and some 
of which will be war-time aerodromes at present.on 
the disposal list. When the scheme has been fully 
established the Air Defence Force will consist of fifty- 
two squadrons, comprising a total of about 600 
machines. Eighteen of these squadrons are already 
in existence, and by the end of another year it is 
anticipated that eight more will have been formed 
The remaining twenty-six squadrons are to be esta- 
blished within about six years from the inception of 
the scheme. 


Secrecy is being preserved as 


seems, 


is understood 


New Electric Services on the Southern 
Railway. 


On Wednesday last the Southern Railway opened 
the Sutton and Coulsdon extensions of its electrified 
systems, representing the first stage of completion in 
a scheme of reconstruction which will cost £7,750,000. 
Eighty-two track miles have now been added to the 
company’s electric system. Alterations have also 
been made at three stations and a new one has been 
built at Carshalton Beeches. The work of rebuilding 
the Sutton Station at a cost of £100,000 has been 
started and over 100 new carriages have been provided 
for this section, to meet the anticipated demands from 
the neighbourhood, which is rapidly growing. The 
service as reframed to develop the new conditions 
brings the number of electric trains in and out of 
Victoria up to over a thousand a day. The additional 
trains will be run every twenty minutes each way, 
all stations north of Selhurst having a continuous 
service with ten-minute intervals. 


Airship Experiments. 


Tue British Airship R33, a sister ship of the cele- 
brated R34, which performed the double cross- 
Atlantic voyage in 1919, has now been reconditioned 
and equipped for scientific experiments at the Car- 
dington airship works. The research work, it is 
intended, will provide data required in connection 
with the design and construction of the five million 
cubic foot airship about to be built by the Air Ministry.. 
Particular attention is to be paid to the stresses im- 
posed on the ship’s structure during manqeuyring. 
The experiments are to be conducted from the Pulham 





station in Norfolk. 
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The British Steam Railway Loco- 
motive from 1825 to 1924. 
By E. L. AHRONS, M.I. Mech. E. 
XIV.* 
PERIOD 1849 TO 1855 (continued). 


Mixed Traffic 0-4-2 Engines.—This, the oldest, type 
of six-wheeled goods engine, introduced in 1833 by 
R. Stephenson and Co., still continued as a handy 
locomotive for all work. The engines—Fig. 94 
built by the Vulcan Foundry in 1853-4 for the Shrews- 
bury and Chester and Shrewsbury and Hereford 
railways, present some details of interest. Both out- 
side and inside frames were welded solid from end to 
end, and a great improvement*was made in that the 
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by Matthew Kirtley in 1852 in favour of outside 
plain plate frames. A_ typical sandwich-framed 
goods engine by E. B. Wilson was illustrated in THE 
ENGINEER, October 15th, 1920, page 371. 

The usual size of cylinders was at this period 16in. 
by 24in., but a limited number of 17in. and 18in. by 
24in. engines were built in 1852-54. For some reason, 


these larger cylinders did not find favour, and those | 


17in. diameter were subsequently lined up to 16in., 
whilst the 18in. cylinders were reduced to 17in. dia- 
meter. These were hardly cases of “ over-cylinder- 
ing *’ with small boilers, since the latter for the 17in. 
engines had up to 1180 square feet of heating surface, 
of which 112 sq. feet were in fire-box surface, and were 
amply large for the duty. Rather does it appear to 
have been coke consumption that decided the altera- 
tion, and in some cases also the arrangement of the 
valve gear. The diameter of coupled wheels of 
most engines was 5ft. to 
5ft. 3in. 

It was still very un- 
usual to weld the outside 
frames, and in an engine 
for the Midland Railway 
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FIG. 94-SHREWSBURY AND CHESTER RAILWAY, VULCAN ENGINE, 


inside frames, instead of stopping short at the front 
of the fire-box casing, also extended from the front 
to the back buffer beams. The steam chest was 
A-shaped and placed below the centre line of the 
cylinders. The wheels had balance weights when 
new. The cast iron hornblocks were outside the 
frames, the extra long spring pillars being placed 
outside the splashers. The latter were of cast iron, of 
a somewhat heavy and clumsy pattern. The valve 
spindles were horizontal, with their centres on a level 
with the centre of the leading axle, to clear which a 
square frame was inserted in the spindle to embrace 
the axle. The cylinders were 16in. by 24in., coupled 
wheels 5ft. diameter, and trailing wheels 3ft. 6in. 
diameter. A larger boiler than was then usual was 
provided, which contained 185 2'/,,in. tubes, and 
supplied a total heating surface of 121] square feet, 
towards which the fire-box contributed 85 square 
feet. 

In contrast to the above, Sharp’s standard mixed 
traffic engine of 1848 to 1854—Fig. 95 illus- 
trated. This was a simple straightforward design, 
which, with variations in a few details and dimensions, 
was built for a period of nearly forty years, chiefly 
for railways in Wales and Ireland, though a fair 
number were to be found in other parts of the United 
Kingdom. The design shows the hand of Charles 
Beyer, who, until 1854, was responsible for most of 
Sharp’s engines. The cylinders, 16in. by 22in., were 
inclined with the steam chest between them, and the 


is 
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FIG. 95-SHARP BROTHERS’ ENGINE, 1848 - 1854 


motion was both direct and accessible. The coupled 
wheels were 5ft., and the trailing wheels 3ft. 6in. 
diameter. The naves of these early engines were of 
east iron, though in later engines solid wrought iron 
wheel centres were used. The boiler, 3ft. 8in. dia- 
meter, contained 145 2in. tubes, and the total heating 
surface was 866 square feet. 

Siz-wheels Coupled Goods Engines.—As in the case 
of the four-coupled passenger engines, double frames 
and outside cranks were now generally adopted for 
main-line goods engines, except by McConnell on the 
London and North-Western Railway. For mineral 
traffic at slower speeds the inside framed long boiler 
engine held its own, more especially on the North- 
Eastern, Stockton and Darlington, and London and 
North-Western railways. 

Of the types of double-framed engine, the majority 
had sandwich frames, such as those by Stephenson, 
Hawthorn, and Wilson on the Great Northern, North- 
Eastern and other lines. On the two railways men- 
tioned—except in the case of about twenty engines 
completely reconstructed between 1870 and 1880 


by P. Stirling on the G.N.R.—(outside) plate frames 
were never used, but on the Midland, which was until 
1874 emphatically in favour of double-framed engines, 
sandwich frames for goods engines were discarded 


* No, XIIL. appeared March 27th. 


built by Kitson and Co., 
1852, the horns were form- 
ed of two jin. plates bolted 
on to each side of the 
main lin. plate, which was 
in four lengths. The horn 
plates were connected 
by rectangular tie bars, 
bolted on to form a 
tension member of the 
frame extended from the 
front buffer beam to the front of the fire-box 
easing only, and was therefore defective in that 
the drawbar pull was taken from a strong angle iron 
riveted to the back of the casing, so that the fire-box 
was called upon to transmit the pull between driving 
axle and drawbar. E. B. Wilson’s design was inferior 
to Kirtley’s, in that the inside frame was not connected 
to the front buffer beam, but stopped short at the 
front of the cylinders, which were attached to it in 
the usual manner. It was this form of double frame, 
with a short inside frame extending between cylinders 





Swain BC. 


1853 


structure. The inside 


casing and box, which divided the grate into front 
and back portions. This bridge was an endless source 
of trouble, owing to leakages. 

The boiler was 4ft. 4in. diameter, and that of the 
Sharp, Stewart engines contained 229 2in. tubes, 
of which the heating surface was 1427 square feet, 
to which the fire-box added 145} square feet ; total, 


1572} square feet; pressure, 120]lb.; weight in 
| working order, 33} tons. Both connecting and 


coupling rods were of circular section. After running 
for a number of years, many of these engines had the 


| diameter of the cylinders reduced to 17in. 


McConnell’s main-line fast goods engines on the 
southern division of the L. and N.W.R. were examples 
of more modern practice, and were remarkable in 
that large six-coupled wheels, 5ft. 6in. diameter, were 
employed. The first eleven engines were built in 
1854 by Kitson and Co., and between 1856 and 1863 
ninety-five more were built at Wolverton. The latter, 
one of which is shown in Fig. 98, differed from those 
built in 1854 in a few minor details only, such as the 
position of the sand boxes and the addition of injec- 
tors. 

The cylinders were 16in. by 24in.; wheel base, 15ft.; 
the boiler barrel, 10ft. long by 4ft. 4in. diameter, con- 
tained 234 lin. tubes; and the total heating sur- 
face, towards which the fire-box contributed 109 square 
feet, was 1309 square feet ; grate area, 16.3 square 
feet; the total weight in working order was only 
26 tons 12} ewt. 

The Lancashire and Yorkshire Railway engines, 
without exception, had inside frames, and twelve 
goods engines built by the company in 1854-5 for 
the Oldham gradients had 18in. by 24in. cylinders. 
The experience with these engines was similar to that 
of other railways, and nearly all of them subse- 
quently had the cylinders reduced to 17in. diameter. 
Their weight was 33 tons 13 ewt. 

In contrast with the majority of the main-line goods 
engines, which had double frames, the 0-6-0 mineral 
traffic engines were of Stephenson’s long boiler type, 
with inside frames only. These were to be found on 
most of the principal railways, but chiefly on the 
Stockton and Darlington, North-Eastern and London 
and North-Western (Southern Division). Those on 
the last-mentioned railway were of large size, with 


I8in. by 24in. cylinders 
and 5ft. wheels, having 


been copied by McConnell 
from Sharp's “ Sphinx ” 
class of the M.S. and L. 
Railway. A number by 
Fairbairn, 1852-4, had 








boilers containing 200 2}in. 














= tubes, 14ft. 4in. long, and 
: fire-boxes with transverse 
partitions, the total heat- 























ing surface being 1714 
square feet. Two others by 
the same makers, had 247 
j 2}in. tubes and larger fire- 
boxes, with a longitudinal 
partition, and gave a total 
{e's heating surface of no less 
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FIG. 96—M.S. AND L. 


and fire-box casing only, which threw the driving 
bearings out of alignment and caused the breakage of 
erank axles. When D. K. Clark pointed out the 
defects of double-framed engines, this was the usual 
design, and that in which both inside and outside 
frames extended the full length of the engine from 
front to back buffer beams had appeared only shortly 
before in 1851 and only in Hawthorn’s 2-2-2 engines. 
The Midland engines of 1852 by Stephenson (260 
class) and Kitson (270 class) had 17in. by 24in. cylin- 
ders and large boilers, which in the case of the former 
were 4ft. 3in. mean diameter, 4ft. 4in. diameter out- 
side the largest ring. The barrel was IIft. 6in. long, 
and the fire-box casing was flush. Total heating 
surface of the Stephenson engines was 1184} square 
feet, of which the fire-box provided 106.6 square 
feet, that of the Kitson engines being 112 square feet. 
Owing to the use of a transverse partition in the fire- 
box, the grate area was reduced to 13.4 square feet. 
Coke was the fuel used. The smoke-box was of the 
drumhead type flush with the barrel, but in the 
engines built in 1853 and subsequently (280 class), 
the drumhead type was discarded, and the raised 
smoke-box with angle ring attachment was substituted. 
A characteristic of the Midland goods engines was the 
long wheel base. In 1850-2 it was 16ft., equally 
divided, increased to 16ft. 3in. in the 1853-7 engines, 
and to 16ft. 6in. in those built from 1858 onwards. 
The 0-6-0 goods engines—Fig. 96—built in 
1852-4 by Stephenson and Sharp, Stewart for the 
Manchester, Sheffield and Lincolnshire Railway, to 
R. Peacock’s general instructions, were amongst the 
most powerful in the country. The outside plate | 
frames were welded solid, and ante-dated McConnell’s 
express engine with similar frames by a few months. 
The cylinders, 18in. by 24in., placed at 2ft. 3in. 
centres, were inclined downwards with the slide valves 
placed at a A angle underneath. The coupled wheels | 
were 5ft. diameter and the wheel base 14ft. only, the 
trailing axle being brought forward to the middle of 
the fire-box, through which it passed, by means of | 
a bridge—as shown in Fig. 97—formed in the! 


RAILWAY, GOODS ENGINE, 


than 2082 square feet, 
though the grate area was 
only 16.32 square feet. 
Three others were provided 
by McConnell with a long fire-box with three longitudi- 
nal partitions,’ and the patented combustion chamber. 
Into these boilers 305 short tubes were packed. The 
tube heating surface was 978 square feet, and that of 
the fire-box and combustion chamber 339 square 
feet ; total, 1317 square feet. The engines weighed 
from 30 to 334 tons in working order, according to the 
size of the boilers. All boilers with a single longi- 
tudinal partition had two fire-holes. The earlier 
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FIG. 97—-FIRE- BOX, MS. AND L. RAILWAY 


engines had raised fire-box casings, but from 1854 
onwards most of McConnell’s engines were built with 
flush casings. These McConnell goods engines were 
almost the only engines in which the 18in. cylinders 
were not reduced in diameter. 

On other lines, except the Manchester, Sheffield 
and Lincolnshire, the 0—6—0 long boiler engines, with 

1 This statement is from the old official records, but the writer 
has not seen any drawing or further description of this unique 
fire-hox 
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inside frames, were of considerably smaller size. 
The North-Eastern, on which similar engines were 
built until 1870, generally retained Stephenson’s 


original dimensions of l5in. by 24in. cylinders, and 


somewhat far back to clear the footplate and take 
the weight of the tanks and bunker. These engines 
were of small size, with 124in. by 18in. cylinders and 
5ft. 6in. coupled wheels. The latter were 7ft. 8}in. 








FIG. 98 L. AND N.W. RAILWAY, McCONNELL’S GOODS ENGINE, 


wheels varying from 4ft. 6in. to 4ft. 9in. diameter, 
though there were a few built by R. Stephenson an‘ 
Co., 1853-5, with 5ft. l6in. by 24im 
cylinders. , 

By 1849 the Stockton and Darlington Railway had 
discarded the construction of the Hackworth types 
and their derivatives, and had also settled down to 
the Stephenson inside cylinder long boiler engines, 
the majority of which during the 1852-5 period had 
4it. 24in. wheels and I7in. by 18in. cylinders. 

On all lines conveying coal traffic the short wheel 
base of the long boiler engine was found to be very 
convenient when shunting into colliery sidings. The 
Midland employed a considerable number of the 
Stephenson type engines for the coal traffic between 
Leeds and Derby, though none were built after 1852 
for that line. 

Tank 


there 


wheels and 


with Wheels.—Of these, 
yet comparatively few, either for 
passenger or shunting service. For passenger traffic 
Sharp Brothers in 1849 built two 2-4—0 well tank 
engines for the Monmouthshire Railway—Fig. 99 

which, if not actually the first, were certainly amongst 
the earliest four-wheels coupled tank engines. They 
were of small size, with 5ft. wheels and 13in. by 18in 
cylinders. The wheel centres were of cast iron, with 
balance weights, and similar 
Sharp's heavy 


Engines Coupled 


were as 


in design to those of 


goods engines. The cab shown was 


a later addition by the Great Western Railway, 
after the latter had taken over the Monmouthshire 
Railway. 

Messrs. Hawthorn’s 2-4-0 well tank of the same 
period was designed on lines similar to those of 
their express engine ** Plews”’ of 1848. The outside 
sandwich frames were of the “arch ”’ form, and the 


inside frames consisted of two longitudinals placed 
between the inside cranks and extending from the 
back of the cylinders to the fire-box casing. The 
inside cranks were of the Dunham half-crank form, 
with part of the outside web sunk into the nave of 
the adjoining wheel. The steam chests were vertical 
and were placed outside the cylinders immediately 





1854 - 1863 


apart between centres, and the total wheel base was 


13ft. 4in. 
Sharp, Stewart's 40 side tank engine of 1851 
Fig. 100—two of which were built for the South 
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casing. The side tanks were supported by the out- 
side frame and were fastened to gussets which, in 
turn, were riveted to the fire-box casing. There was 
also a well tank under the coke bunker, connected to 
the side tanks by a large pipe outside the frames. 

A small 2—4—0 well tank engine of unique design 
was shown by E. B. Wilson and Co. in the London 
Exhibition of 1851. The peculiarity lay in the boiler, 
which had two separate barrels and fire-boxes side 
by side. There was one common smoke-box and both 
fire-boxes were enclosed within a single casing. The 
object of the arrangement was not mentioned beyond 
the statement that firing was to be performed alter- 
nately in each box, in which case the principle was 
similar to that evolved at a later date by Cudworth 
for coal burning. But whether coal was intended 
to be used in Wilson’s engine is doubtful, and for coke 
burning the complication was unnecessary. The draw- 
ings were made by David Joy. Each boiler barre! 
was lft. 9in. diameter and the two contained 136 
Ijin. tubes, of which the heating surface was 694 
square feet ; total heating surface, 755 square feet ; 
grate area, 74 square feet. The cylinders were 12}in. 
by 18in. and the coupled wheel had a diameter of 
5ft. This engine was the only one of the type 
which appears to have been built, and the writer has 
no record of its subsequent history. 

It was only after 1853-4 that the useful four-coupled 
tank engines really came into their own and began to 
replace those with single driving wheels. The North 
London Railway set the example, and the first ten 
engines for that line, built in 1853—4 by Stothert and 


Slaughter, of Bristol, were of the 2-4-0 outside 
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FIG. 100-—SHARP, STEWART AND 
Staffordshire Railway, may fairly be described as the 
first of a more modern era. Unlike the early eight- 
wheeled side tank engines—-Fig. 72 ante—the tanks 
were shortened to a length such that the motion was 

















FIG. 99 
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behind the outside frames, so that the excentrics were 
inside the latter and outside the wheels. The exhaust 


was taken round the lower portion of the cylinders 
into a central blast pipe, which was parallel through- 
out its length. 


The trailing wheels had to be placed 


RAILWAY, SHARP BROTHERS’ TANK ENGINE, 


1849 


rendered accessible for’ oiling. The cylinders were 
16in. by 20in., the coupled wheels 5ft. diameter, 
leading wheels 3ft. 6in., wheel base 6ft. 6in. 7ft. 
The outside frames were of the sandwich type, and the 
inside frames extended backwards to the firebox 


CO." SIDE TANK ENGINE, 1851-2 


cylinder type. They were followed in 1855 by other 
types, of which mention will be made subsequently. 

The four-wheeled, or, in fact, any class of shunting 
tank engine, was extremely rare. The earliest of 
which the writer has any knowledge was Bury’s 
0-40 saddle-tank engine with inside cylinders and 
bar frames, built in November, 1847, for the Shrews- 
bury and Chester Railway. This engine, with its 
peculiar lever brake gear actuated by right and 
left-handed screws, was illustrated in THe ENGt1- 
NEER, February 2nd, 1923, page 113. A_ four- 
wheeled tank engine was built by Sharp Bros. in 1849 
for the same railway. The small tanks were hung on 
each side at the front and held only 470 gallons, and 
when the water capacity was found to be insufficient 
a similar pair of tanks were added behind the driving 
wheels at the back. The wheels were 4ft. 6in. dia- 
meter and the wheel base 8ft. long. The cylinders 
were l5in. by 22in., with valves beneath their centre 
line, the valve spindles being bent to pass below the 
leading axle. The entrance to the footplate was on 
the left-hand side only. 

The subject of engine brakes may be mentioned 
here. Tender engines had no brakes on the engine 
wheels, the tenders only being fitted with them. This 
was the universal practice until about 1876, when the 
use of continuous brakes subjected such a strain upon 
the engine drawbars that it was found to be neces- 
sary to apply a retarding force to the engine itself. 
There was, in addition, a strong objection to the 
application of brake power to driving wheels on account 
of the torsional stresses on the axles. Possibly for 
this reason some of the early 2-2-2 tank engines of 
1850-1, such as those on the Dublin and Drogheda 
Railway, were entirely unbraked, reliance being 
placed entirely upon the guard, who applied his van 
brake on a whistle signal from the driver. When 
standing in sidings the engine wheels were scotched. 
As this was dangerous, it became the usual practice, 
both in the case of single and coupled tank engines, 
to apply a clasp brake to the trailing wheels only, 
leaving the driving wheels free, a method which for 
coupled engines of the 2-4-0 type threw a strain on 




























372 


THE ENGINEER 








Aprit 3, 1925 








the coupling rods. D. Gooch, in the Great Western 
4-4-0 tank engines, tried to avoid this difficulty by 
applying rail skid brakes as mentioned previously. 
Most of the few tank engines used at this time for 
shunting and light goods traffic were of the inter- 
mediate shaft type previously described, but it was 


many years before tank engines were considered | 


necessary for shunting duties. In 1854 Messrs. 
Stothert and Slaughter built six 0-6-0 well tank 
engines—Fig. 101—for the main line coal traffic of 
the Monmouthshire Railway. They had outside 
horizontal cylinders, l6in. by 22in., and to obtain 
connecting-rods of sufficient length the latter drove 
the trailing pair of wheels, 4ft. 6in. diameter, placed 
behind the fire-box. 

Broad-gauge Tank Locomotives.—On the Great 
Western Railway no important alterations were made 
between 1849 and 1854 in the designs of the main 
line tender engines, and the only novelty consisted 
of four heavy 0-6-0 saddle-tank locomotives 
which in most details were similar to the tender 
goods engines. The inside frames were of the sand- 
wich type. The most noticeable feature was the use 
of compensating levers between both pairs of wheels 
placed below the frames. The goods tender engines, 
on the other hand, had the more reasonable arrange- 
ment of levers between leading and driving springs 


only. These engines had I7in. by 24in. cylinders, 
5it. wheels, and a total heating surface of about 


1574 square feet, pressure 120 1b. A single sand box 
was placed centrally in front of the smoke-box and 
the fireman had to ladle the sand down the two pipes 
with which it was provided. These locomotives 
were classed as “ banking *’ engines. 

A still more powerful class was built in 1856 for 
the Vale of Neath Railway by the Vulcan Foundry, 


Mather, Dixon and Co. seem to have exceeded their 
instructions, and “gone boldly to 10ft.”” Brunel 
‘* expressed some fear of the feasibility of constructing 
10ft. wheels.’ Special trials of the ‘‘ Ajax’’ were made 
by Brunel during April, 1839, which showed that the 
engine ran fairly well in good weather and attained 
an average speed of 30 miles per hour with a load of 
seven small vehicles, but that ‘‘ during high gales this 


| engine has been much more delayed than the others.” 


It was suggested that the increased resistance due to 
the large exposed surface of the disc wheels may have 
been a possible cause of this. By June, 1843, when 
the engine appears to have already been withdrawn 
from service, the ** Ajax” had run 15,264 miles. The 
**Mars”’ was delivered with 10ft. wheels, but never ran 
with them, as the railway refused to accept the engine 
until Mather, Dixon and Co. had substituted 8ft. 
driving wheels. Illustrations of the ** Ajax”’ and other 
early Great Western engines appeared in THe Enar- 
NEER Supplement, December 16th, 1910, page xx. 





Apprenticeship in the Royal 
Ordnance Factories. 


W. TRIPP, A.C.G.1., M.1. Mech. E., M. Inst. C.F. 
(Member of Apprenticeship and Training Board), 


By G. Assoc 


For upwards of twenty years the Royal Ordnance 
Factories have operated an approved scheme for 
training youths to become engineers, and many of 
these “‘ trade lads,” as they were termed formerly, 
have proved the value of the training afforded by 
securing distinctions in open competition, such as in 
the Whitworth examinations, and in scholarships to 
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FIG. 101—-MONMOUTHSHIRE 


with 18in. by 24in. cylinders and 4ft. 9in. wheels. 
These engines had inside plate frames, and compensat- 
ing levers between leading and driving springs only. 
In place of Gooch’s stationary link motion they were 
fitted with Dodds’s wedge motion as modified by 
Henry Diibs, then manager of the Vulcan Foundry. 
The modern form of expansion angle iron bracket 
riveted to the fire-box and resting on the frames was 
used. Total heating surface, 1417.6 square feet ; 
weight, 40 tons in working order. They were too 
heavy for the rails and were afterwards altered to 
tender engines. 


ADDENDA. 


In THe ENGINEFR of March 27th, page 345, the 
illustration, Fig. 87, was inadvertently substituted for 
that of a small **‘ Bloomer ”’ of the 1853 period. Fig. 87 
one of the large, or 7ft., 
2, to which reference is made 

** Bloomers *’ were 


actually represents 
‘** Bloomers ”’ of 1851 
on page 344, col. 2. The small 
somewhat similar in outward appearance, but had 
6ft. 6in. wheels and flush fire-box casings. 

Old G.W.R. Locomotives.—On pages 150 and 151 of 
THE ENGINEER of February 6th, mention is made of 
the North Star and other early Great Western engines. 
The wheel base of the North Star was given as 7ft. 

6ft. 4in. As originally built by Messrs. Stephenson 
the wheel base was 6ft. 6ft. 4in.; it was lengthened 
to accommodate a longer boiler when the engine was 
afterwards rebuilt. 

There were two engines by Mather, Dixon and Co., 
the Ajax and Mars, which were constructed with 10ft. 
driving wheels built up of riveted plates in the form 
of solid dises. It had originally been intended that 
8ft. wheels should be used, and this size is that given 
in Whishaw’s tables. Brunel’s instructions were that 
the piston speed at 30’miles per hour was not to 
exceed 280ft. per minute. The makers wished to 
increase the length of stroke, and a discussion followed 
in regard to increasing the diameter of the driving 


wheels. Brunel agreed to an increase to 9ft., but 


Drawings of these engines are to be found in “‘ Recent Prac- 
comotive Engine,” by D. K. Clark and Colburn, 
Plate 31, 


tice in the 
1860, 
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the Universities, while a number of them have subse- 
quently risen to high positions in their profession. 
It is gratifying to know that they have not been slow to 
attribute their success to the thorough grounding they 
obtained in their early days. The facilities were, 
however, only granted to a limited number of lads, 
and a very large proportion of the boys employed in 
the factories had practically no prospect of advance- 
ment even though they might work steadily and 
devote all their attention to their duties ; many indeed 
found themselves in dead-end occupations, such as 
explosive filling, bullet making, &c. 

When the present Director-General of Factories, 
Sir Holberry Mensforth, K.C.B., was appointed, he 
realised that the then existing scheme was too limited 
in its scope, and after much consideration as well as 
consultation with some of the up-to-date companies 
which have been specially successful in their appren- 
ticeship methods, he decided to introduce an entirely 
new system, and it is the purpose of the present article 
to describe the scheme which was evolved. 

Every boy is given his chance, there being nothing 
to prevent a lad of the lowest grade rising to the 
highest position, provided he has the necessary ability, 
perseverance and grit. There is no royal road to 
success other than sheer merit; influence has no 
power, nor does blue blood give any weight. 

Juvenile labour may be resolved into three distinct 
classes : 

Messenger lads ; 
Shop lads ; 
Apprentices ; 


the latter class, the one with which this article is 
primarily concerned, being subdivided into trade 
apprentices, engineering apprentices, and student 
apprentices. 

Speaking in a general way, the trade apprentice is 
intended to become the skilled artisan of the future, 
while the engineering apprentice may fill a future 
vacancy among the supervisory posts, e.g., foreman 
or assistant foreman, and the student apprentice can 
qualify for positions on the upper management ; 
but it should be emphasised that there is no barrier 
to prevent up grading; indeed, it is efeouraged, and 





many trade apprentices secure their transfer to the 
higher class of engineering apprentice, while several 
engineering apprentices have obtained scholarships 
to engineering colleges, thereby fitting themselves for 
future posts on the management staff, their complete 
training having been in no way inferior to that of the 
student apprentice. 
RECRUITMENT. 

The method of recruitment is different for each of 
the classes of apprentice, as, in the light of experience, 
no common principle has been found suitable. The 
trade apprentice is normally recruited internally, and 
every messenger lad and shop lad, whose position as 
such could be none other than a blind alley vocation, 
is encouraged to work with trade apprenticeship in 
view, and-as a result there is always a healthy state 
of upward mobility. 

The lower grade lads are all apprised of the scheme, 
and at the same time are informed that they should 
take evening classes, and do their individual part to 
justify promotion. Records of their work in the 
factory, their conduct, and application are kept, and 
reports of their progress are obtained from the 
educational establishments where they are studying. 
In this way it is comparatively easy to select from the 
ranks of messenger lads, lads on bullet making plant, 
&c., the boys most deserving of consideration for 
capstan lathe work and other duties, which, though 
of a higher order, cannot yet be regarded as “ skilled ” 
work. The boy has then still further opportunities, 
for he can register as a candidate for trade apprentice- 
ship. His records are still watched, and when 
vacancies occur the best of these up-graded lads are 
selected, and their careers as apprentices definitely 
begin, for they have then come within the orbit of 
the apprenticeship scheme. 

Recruitment of engineering apprentices is by open 


competitive examination, and the candidates are 
divided into two classes with different sets of 
examination papers. ‘A’ candidates are not less 


than 14} years or more than 16} years on March Ist 
of the year of examination, while * B ” candidates are 
between the ages of 154 and 17} years. Te “A” 
apprentices are given a four years’ and the “B” 


|a three vears’ theoretical course, and it is desirable 


for the ** B” lads to be sufficiently advanced to take 


| the second year theoretical course during the first 


year of apprenticeship. In order to give the most 


| promising of the trade apprentices opportunities of 


| possession 
| obtained from an approved University or College, 








getting into the higher grade of engineering appren- 
tice, they are allowed to compete for the “A” ex- 
amination up to the age of about 174 years. 

In the case of both “ trade’ and * engineering ” 
apprentices, the period of apprenticeship ceases when 
the lad attains the age of twenty-one years. 

The qualification for student apprenticeship is the 
of or diploma in engineering 


a degree 


following a recognised course taken thereat. The age 
of the candidate should not normally exceed twenty- 
four years, and the course of training occupies three 
years. Selection is made by a committee appointed 
by the Apprenticeship and Training Board. 

Having thus briefly described the methods of obtain- 
ing the apprentices the programme of work arranged 
can be considered. 

TRADE APPRENTICES. 

These lads are definitely allocated to a shop where 
they can be given such a thorough training in their 
selected trade, that they will be fully qualified trades- 
men on the termination of their course. 

The number of approved trades in the Ordnance 
Factories is a large one, and is in itself evidence of 
the varied activities of these national workshops. 
Among them may be mentioned armature winder, 
boilermaker, borer, bricklayer, carpenter and joiner, 
coppersmith, electrical fitter, fitter, instrument maker, 
miller (universal), millwright, moulder, painter and 
signwriter, patternmaker, plasterer, plumber, smith, 
sheet-metal worker, turner, wheelwright, wireman. 
Obviously it would be impossible to describe the 
practical training arranged for these different trades, 
and two cases will be cited as typical. A fitter appren- 
tice is given a complete course of fitting and general 
bench work, and, in addition, nine months of his time 
are devoted to shaping, milling and drilling, while 
towards the close of his course it is arranged that he 
shall have experience in erecting. 

A patternmaker apprentice, as well as being put 
on the bench and given all the necessary instruction 
in handicraftsmanship, spends part of his time on the 
various machines incidental to his trade, and is given 
six months in the foundry, so that he may have an 
opportunity of acquiring the moulder’s point of view. 

The theoretical training of trade apprentices has 
to be obtained at evening institutes, which furnish 
periodical statements as to the progress of these lads. 
If the report on any boy is unsatisfactory, his appren- 
ticeship may be summarily terminated. 

The course of study is that considered most appro- 
priate, and is varied to suit the requirements of the 
trade on which the lad is engaged, but the final selec- 
tion of subjects must meet with the approval of the 
apprentice supervisor, to whom allusion will shortly 
be made. 

ENGINEERING APPRENTICES. 

As has already been mentioned, the engineering 

apprentice begins his career by a success in an open 
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competitive examination, and a few words as to the 
nature of the examination are probably desirable. 
As competition is keen, a number of the applicants 
have very little prospect of success, and a preliminary 
examination is held for the purpose of eliminating the 
This examination is of an elementary 
character, and includes only two subjects : 


impossibles. 


(1) English, comprising (a) writing to dictation ; 

and (b) essay writing ; and 

(2) Arithmetic and algebra ; 
the latter being of a simpler character than in the 
examination proper. 

The lads who obtain a qualifying percentage of 
marks are then allowed to proceed to the second 
examination, which embraces the following subjects : 


(1) Mathematics. 


(2) Elementary physical measurements and 
applications. 
(3) English, of a general character, but also 


involving a knowledge of 
Questions are also given 
” for 1925). 


including 

history and geography. 

on a set book (** Oliver Twist 
(4) Drawing. 


questions 


Candidates who have satisfactorily passed this 
examination are then examined viva voce, to test their 
general intelligence and observation, and are also 
given a few simple tests in practical measurements, 
&c. The examination for ‘ B”’ candidates is of a 
higher standard, and includes general physics, and 
an optional subject which is either a modern language 
or higher mathematics. 

After the apprentices have selected, their 
theoretical course takes the form of day classes at the 
Woolwich Polytechnic in the case of lads in the 
Royal Small Arms Factory, Enfield, at Ponders End 
Technical Institute. 
half-days a week during term, and are given their 
full wages for the time they are engaged on their 
class work. 

In an article of this nature it would not be possible 
to set out the full syllabus, but on the completion 
of his course an apprentice of fair average ability 
should have reached the standard of the Intermediate 
B.Sc. (Engineering). As an indication of the ground | 
covered, the third-year course may be given as typical, 
and the following is the curriculum : 


been 


or 


Mathematics. 
metrical formule. 
ential coefticients. 


-Binomial Theorem and Expansions. Trigono- | 
Vectors and complex quantities. Differ- | 
Maxima and minima. Taylor's and Mac- 
laurin’s theorems. Integration by substitution, by parts, and 
by partial fractions. Areas, centres of gravity and moments of 
inertia. Applications to problems in engineering, mechanics 
and physics 

Geometry and Machine Drawing Geometrical properties of 
ellipse, parabola and hyperbola. Enlargement of geometrical 
figures. Centre of gravity. Descriptive geometry of point and 
line. ‘Traces, true length and inclination of a line. Oblique 
planes. Intersection of and angle between oblique planes. 
Development of surface of solids. Interpenetration of simple 


solids. More advanced measuring up and drawing to scale of | 
machine and engine parts. Calculations on stresses in bolts, 
riveted joints, &c. Elementary design. | 

Engineering Science.—Lectures and Laboratory Work | 


Tensile and compressive stresses. Modulus of elasticity. | 
Poisson's ratio. Shear stress. Shear modulus. Tension test, 
elastic limit, yield point, maximum stress, extension, contrac- 
tion of area, &c. Extensometers. Thin shells. Riveted and pin 
joints. 

Beams. Shearing force and bending movement with dia- 
grams. Revision of conditions of equilibrium. Polygon of 
forces. Link polygon. Relative motion. Angular velocity and | 
acceleration. Kinetic energy of rotation. Fly-wheel. Centri- 
fugal force. Simple harmonic motion. Governors. Balancing | 
in one plane. Slider crank chain, displacement, velocity and 
acceleration. 

Use of steam tables. Heat to generate steam. Working of 
heat engines and boilers. The indicator. Indicated horse- 
power. Cylinder, condensation, jacketing and superheating. 
Slide valve, simple valve diagrams. Fuels. Combustion. 

Magnetism and Electricity.—Lectures and Laboratory Work. 
Properties of magnets. Simple phenomena of magnetic moments. 
Magnetic field. Lines of force. Law of force. The earth as a 
Inagnet. 

Simple cells. Action of current on a 
meters. Electromotive force. Resistance. 
trolysis. Voltameters. Electro-magnetic induction. 
batteries. 

Electrostatics. Conduction and insulation. Quantity -of 
electricity. Distribution on a conductor. Some application’ of 
electricity, ¢.g., lighting, power, telegraphy and telephony. 
Electric methods of measuring temperature. 


magnet. Galvano- 
Ohm's law. Elec- 
Secondary 


In the fourth year the students concentrate on more 
advanced mathematics, engineering science, and 
electrotechnics. 

Apprentices are expected to obtain a high stan- 
dard of efficiency, and those who fail to obtain 65, 
60, 55 and 50 per cent. in the four years respectively 
are liable to have their names removed from the list 
of engineering apprentices. 

Fees amounting to about 20s. a year are payable by 
the apprentice, but most of the money so paid is 
refunded if progress has been satisfactory. 

The practical course in the workshops has been 
arranged to give a thorough training in as general a 
inanner as possible, and is normally divided as 
follows : 

Fitting and erecting (including millwrighting 
and maintenance work) . 


eet eee 18 months 
Turning (including general machine work) 


Drawing-office 6 

Patternmaking MS) 12 

Foundry : ee Ps 

Smithy : (usually in about 3 
- : | month periods) 


Mechanical testing 

As the length of apprenticeship varies, owing to the 
different ages of entry and a fixed age for completion, 
the time in the different sections has to be modified 
slightly, while, in addition, lads showing signs of 
particular ability are sometimes given a_ special 





They attend for about three | 





opportunity to spend time in some of the adminis- 
trative departments, e.g., estimating, ratefixing, 
production. 

Prizes are given annually gn the results of the year’s 
work, both practical and theoretical. 


STuDENT APPRENTICES. 


Student apprentices, having obtained the theore- 
tical part of their training at a university prior to 
admission to the factories, devote the whole of their 
three years to the workshop side. The prescribed 
course is as follows : 


Turning and machine work .. .. 12 months 
Fitting. erecting and millwrighting 12 9° 
Patternmaking 3 - 
Moulding 3 
Smithing - + 3 
Drawing-office .. .. . 3 a 


The course being occasionally modified somewhat to 
meet individual requirements. 

All grades of apprentices are governed by the 
ordinary rules of the factory, and are expected to 
work the usual hours, which are ordinarily (for 
Woolwich) 8 a.m. to 1 p.m. and 2 p.m. to 5.40 p.m. 
Monday to Friday, and 8 a.m. to 11.40 a.m. on 
Saturday. It is felt that the value of participating 
in the ordinary shop discipline cannot be too strongly 
emphasised. 

All apprentices receive wages during the whole of 
their course, the trade apprentice being paid according 
to his age from a rate of 8s. at the age of 14 to 22s. 6d. 
at the age of 20, to which must be added the industrial 
bonus, bringing the total wages to 13s. and 36s. 
respectively at the present time. 

Engineering apprentices are paid 10s. a week 
(or 16s. with the present bonus applied) during their 
first year, with annual increments of 2s. to the base 
rate for the second and third year, and then 2s. 6d. 
for following years of their course. 

Student apprentices are paid 20s. per week for the 
first year, and 25s. and 30s. respectively for the two 
succeeding years, and again a cost of living bonus, at 
present standing at 15s. per week is added. 

On the satisfactory completion of the 
certificates are given to the apprentices. 

Having thus briefly outlined the scheme itself, the 
method of operation next claims attention. 





course, 


THE APPRENTICESHIP AND TRAINING Boarp. 

From the outset it was decided to do everything 
possible to ensure that all apprentices were given equally 
favourable opportunities, and to eradicate even the 
suspicion of favouritism. To do this, an Apprentice- 
ship Board has been appointed to operate the scheme 
on behalf of the Chief Superintendent of Ordnance 
Factories (and the Superintendent of Enfield). The 
Board consists of some of the heads of departments, 
those who have been particularly interested in the 
training of youths, representatives of the shop | 
stewards, as it was realised that the goodwill of 
mechanics and workers generally was essential if 
smooth working was to be obtained, and the Appren- 
tice Supervisor. Nermally, the Board meets about 
once a month, and considers all matters scholastic 
and practical connected with the apprentices. 

A small standing committee, consisting of selected 
members of the Board, known as the Interviewing 
Committee, investigates the applications for student 
apprenticeships, and also periodically interviews 
lads who have failed to obtain the required standard 
in their class work, or who may have had adverse 
reports from the workshop. By patiently listening 
to the statement of the lad, and by giving him suitable 


ling programme of events. 


the necessary shifts from shop to shop as they become 
due, and is responsible for the instruction given to 
the apprentices, keeping an eye upon them all, ever 
ready to give advice, often unasked, and seeking to 
sound the necessary note of warning at the appro- 
priate moment, and to speak the occasional word of 
approbation, so frequently a source of help and 
inspiration to the young man. Thanks to his good 
offices, many a lad has been saved from having to 
give an account of his failings to the interviewing 
committee of the Board. When it is mentioned that 
this official has upwards of three hundred apprentices 
in his care it will be readily admitted that the post is 
no sinecure. He also arranges at suitable intervals 
visits to engineering works within reasonable access, 
the apprentices only having to pay their own fares, 
as nothing is deducted from their normal pay for the 
hours they lose from work. These visits have proved 
very useful, not only on account of their direct 
educational value, but also for the way in which they 
help to widen perspective. Visits have been made 
during the past year to Messrs. Fraser and Chalmers, 
the Western Electric Company, the Associated Equip- 
ment Company, and J. and E. Hall, and others are in 
prospect, return visits to Woolwich being welcomed. 
ReEcoRD KEEPING. 

It is no easy matter to obtain reliable reports as to 
progress from foremen and others concerning the 
apprentices that are temporarily in their care, for the 
standards set by the different officials vary con- 
siderably, and it is only by careful consideration on 
the part of the apprentice supervisor, not only of the 
lad in question, but also of the foreman making the 
report, that strictly comparable results are main- 
tained. Reports are made monthly by the factory 
on a special form, all apprentices in the shop or section 
being shown, and these reports are passed to the 
apprentice supervisor, who finds them extremely 
useful in the preparation of his own records. 

He keeps a separate card for every individual, and 
these cards are slightly different in character to meet 
the requirements of the three grades of apprentice. 
Whenever a lad is interviewed his card is called for ; 
it is used when his apprenticeship certificate is being 
prepared, and it is also useful when the advisability 
of retaining an apprentice on completion of his course 
is being considered, or in case of a proposed promo- 
tion to a position on the staff. 

APPRENTICES’ ASSOCIATION. 

Although not part of the apprenticeship scheme, 
considerable help is given by an active and useful 
association formed by the apprentices themselves, all 
grades being included, although it was originally 
started by the engineering apprentices. A club 
room has beer allotted to them in which to hold 
their meetings, and they arrange a very interest- 
Heads of departments 
are invited to lecture now and again, and the appren- 
tices evidence a keen perception of the problems that 
are incident to factory administration. They do not 
neglect the social side, organising dinners, dances, &c., 
and altogether the association serves a very useful 
purpose and is a great help in developing the per- 
sonality of its members. Membership is voluntary, 
and all the management is in the hands of the appren- 
tices themselves, who, however, can rely on the help 
and encouragement of the Apprenticeship Board. 
A very creditable magazine of about forty pages is 
published by the association about three times a year, 
and is in itself a very effective link between ex- 





advice before he has failed irretrievably, much good | 
has resulted, and several cases have occurred where 
lads have shown a very marked improvement, and | 
it has been the pleasant duty of the Committee to | 
congratulate them on their attainments. Great | 
stress is laid on the value of homework as an indica- 
tion of the application of an apprentice, and when it 
is seen that although the examination results are not 
as good as might be expected, the percentage for 
homework is very high, the Committee is sure to view 
the case more leniently than that of a lad who has 
done tolerably well at his examinations, but has 
evidently devoted very little attention to his home- 
work. Reports are obtained from the Polytechnic 
on the progress of the lad at the end of each term— 
i.e., three times per annum—or more frequently in 
the case of lads whom the Board may particularly 
desire to watch, e.g., lads who have been warned 
and then allowed to continue apprenticeship, pro- 
vided they give evidence that they are making the 
necessary effort. Lads who have done satisfactorily 
generally and yet are weak in one or more subject are 
seen, with the object of investigating their difficulties, 
and, if possible, extending some help. Apprentices 
who have done well are not neglected, indeed every- 
thing possible is done to prove that interest is being 
taken in every one. 

Special committees are appointed from time to time 
to deal with matters that require special investigation, 
in order to save time when the question is considered 
by the full board. 


APPRENTICE SUPERVISOR. 

A very important factor in the operation of the 
scheme is the apprentice supervisor, an official whose 
whole time is devoted to the care of the apprentices. 
He is responsible for all the records that are kept as 
to progress, &c.; he arranges with the management 





apprentices and the present generation. 
CONCLUSION. 

In conclusion, it should be emphasised that every 
endeavour is made to turn out fully trained men, 
qualified both practically and theoretically, self- 
reliant, and capable of making their way in the world. 
No artificial barriers are set up, no hard-working lad 
need feel that his horizon is limited, or that he has 
not the opportunity of attaining to the highest posi 
tion, and even the suggestion of favouritism on the 
part of the staff has been eliminated as far as is 
humanly possible. Although the revised scheme of 
apprenticeship is in its infancy, indications are not 
lacking to show that it has come to stay, and that it 
will give satisfactory results to the benefit both of the 
individual and of the State. 








A CONFERENCE of the leading European broadcasting 
authorities, convened by the British Broadcasting Com- 
pany, met in London a few days ago for the purpose of 
examining ways and means of co-ordinating and develop- 
ing wireless broadcasting through agreement between the 
broadcasting authorities of the countries concerned. All 
the principal broadcasting authorities on the Continent 
were represented, directly or by agents in London. Ina 
statement on the proceedings, the British Broadcasting 
Company says that at the first morning session the whole 
field was explored, and the various delegates pooled both 
their difficulties and their requirements. It was agreed in 
principle to establish an International Bureau to perform 
the double function of a clearing-house of information 
and an instrument for the adjustment of technical diffi- 
culties of an international character. The preliminary 
deliberations disclosed a complete unanimity of opinion 
on the responsibility imposed on those charged with the 
administration of broadcast services, particularly in the 
direction of fostering international goodwill. 
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New Ironfoundry at a Sheffield 
Works. 


On the occasion of the opening of the new Darnall 
Works of Davy Brothers, Limited, of Sheffield, on 
June 20th, 1921, it was explained that the medium 
and light machine shops set to work at that time 
comprised one unit only of an engineering establish- 
ment, and that it was intended to complete the works 
as circumstances and conditions permitted. An ap- 
proximate plan of the complete works appeared in 
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Ld., and also with four jib cranes, which are attached 
to stanchions at various points, and which are each 
capable of lifting 1 ton at a radius of 20ft. This bay 
is shown in Fig. 2. 

Lean-to.—The lean-to is 210ft. long with a crane 
span of 30ft. and a height to crane rails of 22ft. 6in. 
It comprises the pattern-receiving floor, the sand 
treatment plant, and the core department, and it is 
provided with one 2-ton electric overhead travelling 
crane, by Royce Lad. 

Stockyard.—The stockyard—which in 
Fig. 3—is of large dimensions, the area covered by 
the crane being 300ft. by 70ft., the crane span 7Oft. 


is shown 





a 4 





FIG. 1--EXTERNAL VIEW OF THE FOUNDRY 


the issue of THE ENGINEER for June 24th of that year. 
A large ironfoundry has now been constructed. It 
is arranged on the most modern lines for the produc- 
tion of a varied class of work of a non-repetition 
character, comprising castings up to, say, 40 tons 
weight, or even heavier if required. The buildings 
comprise a main bay, a light bay and lean-to, and 
a large stockyard area. An external view is given 
of it in Fig. 1. 

Buildings.—The buildings are of steel framework, 
supplied by Redpath, Brown and Co., Ld., the lower 
part of the walls being of concrete with ‘* Trafford ”’ 
tiles above. They are very spacious and particularly 
light, and as will be gathered from the illustrations, 
which are given herewith and on page 382, more than 
half of the roof area is of glass, while side lighting, 
consisting of Mellowes “‘ Eclipse”’’ lead glazing, is 
provided for the core department and sand plant. 
The artificial lighting arrangements are also on an 
extensive scale, comprising, as they do, 30 1000-watt 
and 28 500-watt lamps and reflectors. The contrast, 
therefore, both by day and by night, as compared 
with the greater proportion of existing foundries, is 
striking. 

Main Bay.—The main bay is 390ft. long with a 
crane span of 60ft. and a height to crane rails of 30ft. 
It is provided with three electric overhead travelling 
cranes, one 40-ton by S. H. Heywood and Co., Ld., 
one 25-ton by Royce, Ld., both fitted with a 5-ton 
auxiliary hoist, and one 15-ton by J. Adamson and 
Co., Ld. Provision has also been made for a future 
60-ton crane. Further, in order to leave the over- 
head cranes free for heavy lifts and to obviate possible 
delay in waiting for them, 10 jib cranes, which are 
each capable of lifting 3 tons at a radius of 20ft., are 
attached to stanchions at various points round the 
These jib cranes are provided with motors for 
lifting and lowering, while the racking and slewing 
is done by hand. A point worth noting is that the 
gears of all the cranes in the foundry are totally 
enclosed so as to keep out dust. 

An excellent feature of the handling facilities is 
the provision of a 1-ton 2-motor electric transporter 
or telpher, by 8. H. Heywood and Co., Ld., which is 
arranged to travel completely round the main bay, 
except for one end, and is fitted with a grab for trans- 
porting sand from the sand plant near to any point 
required in the foundry, and also to points at which 
it can be delivered into special hoppers serving the 
core department and light foundry. The grab of 
this transporter is of the Priestman improved com- 
bined hand and self-dumping type, arranged to dis- 
charge by hand on the operation of a cord when it 
is suspended, or automatically on coming to rest on 
the ground or heap. The heaped capacity of the grab 
is 12 cubic feet, the flush capacity 10 cubic feet, and 
the weight when empty 10 ewt. The main bay is 
shown in Figs. 5 and 6 on page 382, the former of 
which shows the casting pits, sand plant and telpher, 
while the latter shows the cupolas, charging platform 
ind stoves. 

Light Bay.—The light bay is 120ft. long with a 
crane span of 60ft. and a height to crane rails of 
25ft. It is provided with one 10-ton electric over- 
head travelling crane of the 3-motor type, by Royce, 


shop. 





and the height to crane rails 28ft. 6in. It is provided 
with one 20-ton electric overhead travelling crane, by 
Royce, Ld., which is fitted swith a 5-ton auxiliary 
hoist. A “ Phoenix ’’ patented electro-magnet is also 
provided to enable this crane to handle pig iron from 
the truck to the storage bins, and from the latter to 
the service bins upon the charging platform. The 
magnet is of circular shape, 52in. diameter, and is 
capable of lifting 1 ton of pig iron. It is wound for 
220 volts direct-current, and is controlled by a set of 
* Pheenix ’’ contactor gear. Further, to enable this 
crane to handle sand, it is equipped with a “ Priest- 
man” combined hand and self-dumping grab, which 
is, like the grab of the telpher in the foundry, arranged 
to discharge by hand on the operation of a cord while 





by the same crane, a skip fitted with lifting hooks, 
which can be raised up by the crane and deposited on 
the charging platform, being employed. This illus- 
tration also shows the scrap breaking pit, which is 
of concrete lined with sleepers, and the breaking 
ball. The latter, by the way, is quickly and easily 
handled by means of the magnet. At the back of 
the picture can also be seen the pits by means of 
which the residue from the cupolas is removed as 
described later. 

Cupolas and Charging Platform. 
four in number, of the following dimensions and capaci- 


The cupolas are 


ties : 


Diaineter of Diameter of Melting capacity 


shell. lining. per hour. 
Inches Inches Tons. 
72 54 10 to 12 
56 38 7 
46 a2 34 to 4 
1 29 ° 3 


They are of the usual Whiting type, fitted with drop 
bottoms and were supplied by J. W. Jackman and 
Co., Ld. There are pits under the cupolas, which are 
connected by tunnels provided with rail tracks under- 
ground leading to the pits outside in the stockyard, 
mentioned above. At the end of the blow, the bottom 
of each cupola is dropped, and the remainder of the 
charge is deposited into a skip mounted on‘a slag 
bogie. This bogie is pulled through its tunnel out 
to the stockyard pit, where the skip, which is fitted 
with trunnions, is lifted out by a beam and sling bars 
on the yard crane, and its contents dumped on the 
waste heap. One of the cupolas is provided with a 
swivel pouring spout, so that hot metal can be 
supplied to either the main or light foundries, as 
required. The fan room, which is situated under the 
charging platform, measures 30ft. by 14ft. by 12ft. 
high. Each cupola is arranged to be blown by a 
separate fan, but there is a stand-by fan which can 
blow any one of the three smaller cupolas in case of 
emergency. The fans comprise the following : —(a) 
One type N No. 6 high-pressure fan, by the J. Keith 
and Blackman Company, Ld., having a cast iron 
housing, with 12in. diameter flanged outlet, a mild 
steel impeller 40in. diameter, and a cast iron bed- 
plate extended to receive the motor. The motor 
driving it is capable of developing 40 horse-power 
when running at 1450 revolutions per minute, and 
the fan, which is designed to deliver 6000 cubic feet 
of air per minute at an outlet pressure of from 24in. 
to 25in. water gauge (total), absorbs 36 horse-power. 
(6) Two No. 8 4 fans, by the same makers, which are 
similar to the foregoing, but have 8in. diameter 
outlets and 20in. diameter impellers. Each motor 
can develop 20 horse-power when running at 2900 
revolutions per minute, and each fan when delivering 
2500 cubic feet of air per minute at an outlet pressure 
of 25in. water gauge (total) takes 15.7 horse-power, or, 
when delivering 3000 cubic feet per minute at the 
same pressure, 19 horse-power. (c) One No. 5S 5 fan, 
by the same makers, with 10in. diameter outlet and 








FIG. 2—THE 


suspended, or automatically on coming to rest on the 
ground or heap. 

Handling of Iron and Coke.—'The handling of the 
pig iron can be clearly seen from Fig. 3. The iron is 
delivered in quarter pigs, and the trucks in which it 
is contained run on a rail track alongside the storage 
bins, of which there are six, so that the iron can be 


kept separate according to brand, and which are built | 


of concrete lined with wood. The magnet is also used, 


as shown in the engraving, for transferring the pig | 


iron when required to the service bins on the charging 
platform. Actually, the illustration shows full pigs 
on the magnet, but generally, as already mentioried, 
quarter pigs are handled. The coke is unloaded from 
trucks and is delivered on to the charging platform 





LIGHT BAY 


24in. diameter impeller, the motor being of about 
20 horse-power ; and (d) one No. 9 duplex fan, by 
Alldays and Onions, Ld., with a 26 horse-power 
motor, which is the standby fan. 

The charging platform, which measures 60ft. by 
36ft. and stands at 20ft. above ground level, is con- 
structed of reinforced concrete, and is continued over 
the stoves to act as a coke store. This platform is 
illustrated in Fig. 4, on the right-hand side of which 
are seen the service bins, six in number, which con- 
tain the various brands of pig iron and scrap. A short 
rail track which runs along the open ends of these 

| bins, is arranged at a level several feet below that of 
| the bin so as to obviate any lifting of the pigs, which 
are only pulled forward by a hand hook and then 
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dropped by hand into the charging skip. This skip 
is carried during loading, on a special bogie with a 
pocket to receive it, and a 2-ton weighing machine 
by Hy. Pooley and Sons, Ld., is embodied in the bogie 
for weighing the charge. This weighing machine has 
a dial with four movable indicators arranged circum- 
ferentially, so that they can be set to the different 
weights required, and that the loading men have only 
to throw the materials into the skip until the main 
pointer reaches the different circumferential indicators, 
which make the loading of the required weights easy 
and rapid. <A taring steelyard is provided for the 
skips. The bogie is operated by means of motor 
haulage gear from a controller on the bogie. 

The charging crane, which is of the overhead under- 
hung jib type, by 8. H. Heywood and Co., Ld., has 
a capacity of 2tons. It hes an extra barrel for operat- 
ing the skip discharge. The skips, which have drop 
bottoms, can be discharged into any one of the four 
cupolas. The design of the skips has been modified 
in accordance with Messrs. Davy’s experience, and 
the type now employed, which hes given complete 
satisfaction, is transported, when loaded, by means of 
the crane rope attached to the drop bottom, further 
ropes being attached to the skip on each side. When 
over the cupola the central rope is lowered, and as the 
skip is then held by the side ropes, the bottom is 
opened by the weight of the material it contains and 
the charge is deposited without any risk of sticking. 

Casting Pits.—¥or casting long cylinders, rams, 
&c., on end, the main bay is provided with casting 
pits built of concrete, as seen in the foreground of 
Fig. 5, page 382. The area of the pits is 27ft. by 1sft. 
and the depths 7ft., L0ft. and in the case of an 8ft. 
syuare portion 25ft. deep. 

Core Departme nl The core depart ment is situated 
in the lean-to adjoining the stoves, and measures 
70ft. by 30ft., and 22ft. 6in. high to crane rails. It 
is served by the 2-ton mentioned 
above. There is also a jib crane which is capable of 
lifting 3 tons at a radius of 20ft., and is arranged to 
swing round into the main bay so as to deposit the 
larger cores on bogies to transport them to the dry ing 
The core benches are constructed of cast iron 
plates machined on the upper surface. There 
small core stove 8ft. by 8ft. by 8ft. inside dimensions. 

Drying Stoves.—-The drying stoves, which are all 
provided with rail tracks for charging by means of 
the following :—Main bay One 
stove, 28ft. Sin. long by 17ft. wide by 10ft. high ; one 


overhead crane 


ovens. 


is a 


bogies, comprise 





level. This arrangement is, Messrs. Davy maintain, 
more efficient and economical, seeing that it permits 
of better control of the products of combustion, which 
is more successfully effected when the position and 
design of the fire-box is such that the heated gases 
rise naturally to the point where they are required. 
Air is blown into the pit by a low-pressure fan, and 
its flow through the 


the side of the ashpii, 


the furnace door over the fire. Auxiliary 
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passes through chequer work in the walls of the fire- 
box, and enters the main supply flue for the ovens 


stove, 28ft. 8in. long by 10ft. 6in. wide by 10ft. without having come in contact with either the fuel 
high; one stove, 28ft. 8in. long by 12ft. 4in. wide | or the gases. The air supplied in this way tempers 
by 12ft. high Light bay Two stoves, 18ft. long the products of combustion to a reasonable and safe 
by 12ft. 6in. wide by 9ft. high. Core department: temperature for drying, and at the same time pro- 
One stove, 8ft. long by 8ft. wide by Sft. high—-all vides an adequate and continuous supply of dry 
inside dimensions atmosphere capable of absorbing moisture, and hold- 

The stoves, which were supplied by August’s ing it until it has passed entirely from the installation, 
Muffle Furnaces, Ld., are built in accordance with the vid the exhaust or chimney. This gives a slight 
most modern ideas, and there is a separate furnace or | pressure in the ovens. The dry warm atmosphere 








FIG. 4—CUPOLA CHARGING PLATFORM 


stages, a very large percentage of moisture and this 
moisture considerably increases the weight, so that 
the saturated atmosphere falls to the bottom of the 
stove mostly to the By means of the de- 
pressed floor the heavy atmosphere immediately leaves 
the oven and is replaced by hot air, so that the opera 
tion of drying is not retarded and condensation on 


centre 


installation is controlled by the 
means of primary air ports, which are arranged by 
and by air regulators through 
air also 





fire-box for each stove, so that one or more stoves 
may be used as required for the work in hand. with- 
out firing for. the whole installation. The old type 
of drying stove heated by means of a local fire inside 
the oven or by a combustion chamber inside the oven 
and fed from a producer is not efficient, seeing that 
it is constructed merely to attain a certain tempera- 
ture in the stove, and temperature alone is not, of 
course, sufficient for satisfactory drying. For the 
stoves under consideration the fire-boxes are placed 
in a pit, which is totally enclosed and below ground 


makes uniform drying a certainty, and gives not only 
a larger and more economical output, but ensures 
better work. The atmosphere is admitted into the 
stoves from the main flue at the back by means of 
regulator dampers, and is exhausted into the depressed 
floor and finally through the flues into the chimney. 

The depressed floor, which is built on a new system 
recently patented by Mr. H. M. Lane, of Detroit, 
U.S.A., constitutes a very considerable improvement 
on previous arrangements. The hot gases passing 
into the chamber collect or absorb, during the early 





the sand structure is entirely avoided. The doors 
of the of the Aug 
type, high-class insulating material being interposed 





stoves are ust patented insulated 


between the inside and outside doors, which are sus 








PIG IRON HANDLING PLANT 


pended with wire ropes a id balance weights, the shaft 
hanging in ball bearings so that one man can easily 
manipulate the doors. Two portable mould dryers, 
also supplied by August's Muffle Furnaces, Ld., each 
complete with fan and motor, are employed for 
moulds which have to be dried in place. 

Sand Treatment Plant A complete and efficient 
plant has been installed for the treatment and hand- 
ling of sand It of 
facing sand per hour, though it is capable of a con 
siderably larger output of sand which merely requires 
reconditioning. It is arranged for automatic opera 
tion except in the case of the feeding of the new and 
old sand on to the elevator, for which the services of 
New sand is lifted from 
the railway wagons on the stockyard track by means 
ota 


is designed to deal with 5 tons 


one man only are required. 
Priestiman ” grab on the stockyard crane and 
deposited into two reinforced concrete hoppers in the 
stockyard. These hoppers are built up to the foundry 
wall and open inside the building close to the sand 
The black returned 
from the foundry is also delivered to the same point 


treatment plant or used sand 
by means of a belt conveyor fed from a stecol st srage 
hopper which has a shaker feed 
No. 3 °° Vulcan ” return-feed sand sifter 
made by J. W. Jackman, Ld., which is of the recipro 
cating type, with a 60in. by 36in. sieve, and which dis 
charges the riddled sand conveniently for mixing witha 
suitable proportion of new sand, coal dust, &c. The 
storage bin for used sand is charged by a “ Priest 

man "’ grab carried on the overhead transporter which 
travels round the foundry, and this grab also conveys 
the prepared sand to the moulders. 

After the sand has been mixed in the required pro- 
portion on the floor, it is taken up by means of a chain 
bucket elevator, which delivers into a standard over- 
driven type roller mill, made by J. W. Jackman and 
Co., Ld., which has a 7ft. diameter pan fitted with 
rollers 42in. diameter and 13in. face, arranged on an 
elevated structure. The sand is delivered from this 
mill into a 30in. sand mixer of the double revolving 
reel type, made by C. E. V. Hall, from which a belt 
conveys it into one of three stora‘ye bins, or, alter 
natively, on to a transverse conveyor arranged to feed 
the other two of these bins. These three bins are 
situated under the transporter mentioned above, and 
will in Fig. 5, page 382. The transverse 
conveyor is so placed that it can be made to deliver 
into a second roller mill of the same type and make 
as that just described, which is used for preparing 
loam. The plant is so arranged that by means of an 
adjustable chute, the first mentioned roller mill can 
be cut out and the sand delivered direct into the mixer 
and thence to the storage bins. The sand elevating 
and conveying equipment was supplied by the Paterson 
Hughes Engineering Company. 

The two roller mills and mixer are driven through 
belts from a 30 horse-power electric motor, whilst 
two 3 horse-power and one 4 horse-power motors 
operate the conveyors and riddle. A contemplated 
future addition to the plant is a mechanical shake- 
screen and magnetic 


H 


This convevor de 
livers on toa 


be seen 


out for boxes combined with a 
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separator, which would deliver sand under the trans- 
porter to be picked up and dumped as required by the 
moulders. 

Moulding Equipment.—As the castings generally 
being handled at present are of a varied class with 
very little repetition work, no moulding machines 
have so far been installed, but a special feature of the 
equipment is a portable type ‘* Beardsley-Piper ” 
sand slinger, made by Foundry Plant and Machinery, 
Ld., of Glasgow, which can be seen in Fig. 5, page 382, 
and which is used for the larger moulds. This machine 
is capable of riddling and ramming sand ‘at the rate 
of 7 to 10 cubie feet per minute, and can deal with 
any size of mould. It is fitted with totally enclosed 
motors and control apparatus, and provided with 
stop and start push-button control. The moulding 
capacity of this machine is enormous, and its use 
effects very great savings in time and labour. 

General.— Good provision is made for the easy entry 
and delivery of material, a roadway leading into the 
foundry at one end for the receipt of patterns, and a 
rail track entering about the middle for the moulding 
boxes, which are drawn in and out on bogies operated 
by an electric capstan having a positive drive in 
either direction. At the opposite end of the foundry 
there is a road across the end with a rail track leading 
directly into the machine shops, where there is a weigh- 
bridge. 

From the above description and the illustrations we 
reproduce it will be realised that the workman carry 
out their duties under conditions very different from 
those which have been associated with some foundries 
of the past. Instead of the depressing effect of poorly 
lighted buildings with low roofs, there is an impression 
of space and light which grows as it is realised that the 
same conditions prevail in all parts of the foundry. 
The better conditions and brigher surroundings cannot, 
we imagine, fail to be beneficial to the workpeople. 
At the same time the arrangement of the plant and 
the modern handling facilities provided should be 
conducive to production on the most economical lines. 

The works manager, Mr. C. A. Mills, was responsible 
for the design, lay-out and supervision of construc- 
tion, and he was ably assisted by the works staff. 








Institution of Naval Architects. 
No. I. 


THE annual meetings of the Institution of Naval 
Architects opened at the Royal Society of Arts on 
April Ist, under the presidency of the Duke of 
Northumberland. 

The annual report of the Council was presented, 
and we learn from it that during the past year a net 
loss of fourteen members has been sustained. Despite 
the continued depression in the shipbuilding industry, 
there was an increase of 143 in all classes of member- 
ship, but this gain was more than made up by the loss 
of 157 members by death and resignation during the 
same period. The Council has received numerous 
expressions of warm appreciation from foreign 
guests who attended the joint summer meeting with 
the Scottish and North-East Coast Institutions. A 
statement of receipts and expenditure shows a satis- 
factory financial position. The research work at the 
Froude Tank continues to progress, but funds are 
needed to carry on the work. Shipowners, through 
the Chamber of Shipping, have agreed to renew their 
contribution of £1000, and an appeal for support has 
been made to shipbuilding and marine engineering 
firms. A sum of £5000 per annum is needed, towards 
which the Government. Department of Scientific and 
Industrial Research would, under certain circum- 
stances, be prepared to contribute one-half, provided 
the balance was raised by the industries interested. 
A report of the Skin Friction Committee has been 
received and will be printed in the ‘‘ Transactions.” 
The Committee expresses the opinion that the know- 
ledge of skin friction would be furthered by tank 
experiments, although for framing ship estimates a 
considerable extension of the data so obtained would 
be required. The majority of the Committee is of 
the opinion that the additional data could be fur- 
nished by towing a destroyer hull, and thinks that the 
fairly serious outlay would be justified by the results ; 
but in view of the existing trade depression it is not 
thought expedient to take further steps which might 
involve considerable expenditure. A gold medal was 
awarded by the Council to Engineer-Commander 
R. Beeman, R.N., for his paper ‘‘ Further Experi- 
rental Work on Diesel Engines,’ and a premium to 
Professor K. Suyehiro, D.Eng., for his paper on ‘* The 
Drift of Ships Caused by Rolling Among Waves.” 
Both these papers were contributed to the 1924 
meetings. 

In accordance with a resolution passed at the annual 
general meeting in 1921, the Council has prepared 
certain amendments to the rules for the election of 
members and associate members, which seek to 
raise the standard of qualification. These amend- 
ments will, if approved by the annual meeting, take 
effect in 1926. The following representatives of the 
Institution on other bodies have been elected : 


Engineering Joint Council, Sir John H. Biles and Sir 
Archibald Denny ; Board of Trade Merchant Ship- 
ping Advisory Committee, Sir Thos. Bell and Mr. J. T. 


Batey ; British Engineering Standards Committee : 
Main Committee, Sir William E. Smith; Varnishes 
Committee, Mr. R. Williamson ; British Corporation 
Registry Main Committee, Engineer-Commander 
W. N. Wisnom, R.N. (Ret.), and Mr. A. W. Sampson ; 
William Froude Tank Advisory Committee, Mr. H. G. 
Williams ; Court of Sheffield University, Sir Charles 
Ellis. 

It was announced that the Duke of Northumber- 
land had been re-elected prestdent and that the ballot 
for vice-president and members of Council had 
resulted as follows :—Vice-president, Mr. W. J. 
Berry ; members of Council, Mr. G. S. Baker, Mr. T. 
Carlton, Mr. W. H. Dugdale, Mr. John Gravell, Mr. 
Andrew Hamilton, Mr. Robert Traill, Professor J. J. 
Welch, Engineer Rear-Admiral W. M. Whayman, 
Engineer-Commander W. M. Wisnom; associate 
members of Council, the Marquis of Graham, Sir 
Robert A. Hadfield, and Mr. J. Herbert Scrutton. 


The Duke of Northumberland, in opening the 
session, said that the meeting was taking place at a 
somewhat critical time in the history of British ship- 
building. To the Institution belonged the credit of 
having ensured the welfare of the shipbuilding industry 
in a very eventful epoch. During its sixty-five years 
of existence naval architecture had witnessed many 
changes in shipping and shipbuilding, the key indus- 
tries of the British Empire, and there was reason for 
confidence that these industries would overcome the 
difficulties with which they were confronted as 
successfully as those of past years had been sur- 
mounted. It would, however, be folly to under- 
estimate those difficulties. There was not only the 
keenest competition from foreign countries, but 
unprecedented labour difficulties at home. The whole 
question of British maritime predominance was now 
causing the gravest anxiety to the nation. There 
was no need to dwell upon the facts which had been 
brought out by the recent shipbuilding returns. In 
the great shipbuilding centres the absence of orders 
had brought widespread distress to tae working popu- 
lation, and many firms were looking anxiously for 
signs of a change in the ebbing tide of their fortunes. 
Shipowners were unable to place orders with home 
yards at satisfactory prices and vessels were being 
ordered elsewhere. 

The recent placing of an order for five large motor 
vessels for British shipowners with a German yard 
had aroused a feeling which, without exaggeration, 
might be described as one of consternation. The 
Navy Estimates, which usually carried promises of 
additional orders, this year provided little comfort 
for British shipbuilders. For the first time no pro- 
vision was made in them for a vote for new construc- 
tion, although there was the prospect that before 
many months were over some additional cruisers 
would be ordered. It was difficult in the meantime 
to tide over the further protracted period of unem- 
ployment. 

What was happening in the shipbuilding industry 
was happening, to a greater or lesser extent, in most 
of the great industries of the country, notably in coal 
mining and the steel and iron industries. That was 
not the occasion for entering into a detailed examina- 
tion of the causes which had produced this state of 
affairs, causes which had rendered the cost of pro- 
duction so high that Great Britain could not compete 
with other nations. During the past few years a 
great deal had been heard about the necessity of 
putting: Germany.on her feet and of the benefits 
which. this country would derive from that policy. 
Germany, by the manipulation of her currency, had 
succeeded in paying off her own war debts, while 
avoiding the discharge of any but a comparatively 
small portion of her reparation payments. | British 
capital which had not been available for financing 
British industry had flowed instead into Germany. 
She had restored her currency and had equipped her 
shipbuilding yards and her factories with the most 
up-to-date machinery, and had thus been able to 
enter a course of competition which was ousting 
Great Britain from her own markets and depriving 
her of her trade. Wiser men than he had confidently 
predicted that the policy of putting Germany on her 
feet would be of immense benefit to this country. 
He could only try to believe and to hope, increasingly 
difficult as it was to do so, that that was a true esti- 
mate of the position. The principal factor in the high 
cost of production was, of course, the high rate of 
wages. The wages of skilled men in German ship- 
yards, for instance, were recently given as 33s. 6d. 
per week, compared with 56s. 8d. for the British 
workman ; while the hours were fifty-four per week, 
as compared with forty-seven in this country. For 
unskilled labour the German wage was 30 per cent. 
below the British wage. The situation was rendered 
worse by the rigidity of British trade union rules as 
compared with those of foreign trade unions. The 
result was not only that our industrial supre- 
macy was menaced by foreign countries, but that we 
had about a million unemployed. 

Many proposals had been made for dealing with that 
situation, and it had frequently been pointed out that 
something must be wrong with a system which had 
caused the State to spend something like £300,000,000 
since the Armistice in unemployment doles when that 





sum might have been expended in keeping men on 





productive work. It would really seem that the 
proposal lately made by such authorities as Sir 
Alfred Mond and others, whereby the Government 
should subsidise industry to the extent of the dole, 
deserved more examination than had hitherto 
been given to it. Such a course would enable British 
industry to meet foreign competition on favourable 
terms and might at least tide over the present crisis. 
Another remedy which also seemed to require more 
investigation was that of reducing the burden of 
taxation and of rates, which was crippling so many 
British firms. 

There was at least one cheering feature in the 
situation, and that was that its seriousness was now 
realised by all concerned and especially by those 
engaged in the shipbuilding industry. The meetings 
that had taken place between employers and employed 
showed that there was a general realisation of the 
fact that co-operation between all concerned in the 
industry was essential if that industry was to be saved. 
An eminent statesman recently remarked in the 
House of Commons that it was no use saying “ Little 
children, love one another if some children had all the 
toffee and other children had none.’”” What that 
observation meant he was at a loss to understand. 
If it meant that there could be no real co-operation 
between employers and employed so long as there 
were rich and poor, it was a counsel of despair, 
because inequality of wealth must always exist in 
this world. If it meant that the employer was getting 
an undue share of the profits of industry, it way 
palpably untrue, especially in regard to the ship- 
building industry. 

Whatever the solutions of these problems might 
be, it was quite certain that no remedy could succeed 
without a real sense of the community of interest 
between all those engaged in the industry and a united 
effort to overcome the obstacles which now threatened 
its prosperity. One of the greatest difficulties was 
that of the difference between the wages of the 
sheltered and unsheltered trades, which resulted in 
the anomaly that a road sweeper received a higher 
remuneration than a skilled mechanic. The immediate 
effect of such an anomaly was shown in the dis 
inclination of students to enter for scholarships or 
to follow such higher technical classes as were avail- 
able. Yet the need for research and for training by 
scholarships by those who were to carry on research 
that would lead to improvements in industrial methods 
was absolutely essential to industrial expansion. 
There was no better testimony to the value of research 
in those probiems which confronted the naval archi 
tect than the “ Transactions’ of the Institution. 
William Froude’s investigations on ship resistance, 
which were so ably followed up by his son, the late 
Dr. R. E. Froude, and more recently by Mr. G. 8. 
Baker at the Froude tank; the propeller problem 
researches carried out by Professor Osborne Rey- 
nolds, Sir John Thornycroft, Sir Charles Parsons 
and others; Sir John Biles’ experiments on H.M.S. 
Wolf to determine certain facts relating to the 
strength of ships; Dr. Montgomerie’s work on the 
stresses in ship’structures ; Professor Dalby’s experi- 
ments on the balancing of marine engines, and his 
extensometer for the measurement of strain; Pro- 
fessor Inglis’ work on stresses in steel plates, and 
that of many others constituted a record of which 
any Institution might well feel proud. It was very 
satisfactory to note that the younger scientists of 
to-day were following in the path trodden by their 
illustrious predecessors. 

The two Post-Graduate Scholarships, one given 
by the Royal Commissioners of the 1851 Exhibition 
and the other founded in memory of the late Sir 
William White, both offered splendid opportunities 
for training the best products of technical universities 
in that field of applied science. Much remained to 
be done in the field of research for shipbuilding and 
marine engineering, and Great Britain did not com- 
pare favourably in regard to the money which was 
available for experimental research with other coun- 
tries where very large sums were contributed by the 
Governments, private individuals and by great 
industrial corporations. In this country, although 
certain industries spent liberally on research and the 
Department of Scientific and Industrial Researcl 
had funds which were expended on seconding the 
efforts of private enterprise, yet the interest of the 
private firms must be mobilised before Government 
stepped in to help. In regard to shipbuilding the 
William Froude tank had done magnificent work in 
the fourteen years of its existence, but there was no 
use overlooking the fact that its future activities 
were seriously threatened for lack of financial support. 
The present industrial depression made it difficult to 
raise money. What might be done in the shipbuilding 
industry might be seen from what was actually now 
being done in the mining industry, where there 
existed a fund for research and education which by 
a levy of jd. per ton on coal raised in the United 
Kingdom provided some £100,000 annually for that 
purpose. A levy of jd. per ton on the output of the 
British shipyards for 1924 would produce £1500 per 
annum, which was the sum required from shipbuilders 
to maintain the research fund of the William Froude 
tank. He appealed, therefore, to all those who 
realised the value of this tank work, not only to con- 
tribute now to the William Froude Tank Research 
Fund, but to establish for the future a permanent 





scheme for raising annually the necessary funds by 
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a pro rata contribution from all the firms in the 


United Kingdom. 


Sir John Biles presented a paper dealing with the 
relative efficiency of steam and Diesel engines for 
large passenger ships. An abridgment of this paper 
is given on page 369. Sir John Biles gave additional 
figures showing the total expenses of the three types 
of machinery for the cross-Channel services. The 
Diesel, he said, would cost about £28,600 a year to 
run, the turbine about £24,500, and the H.P. system 
about £22,000. : 


Mr. H. A. Ruck Keene, in opening the discussion, 
said that the author had given a most interesting 
and instructive paper on the comparison between 
steam engines and oil engines for high-speed passenger 
He agreed that the steam engine was not 

‘dead ” and that for some types of merchant vessels 
it would hold its own for many years. Since the war 
the oil engine had made very great progress and 
about 30 per cent. of the total tonnage of cargo and 
passenger vessels being built in British vards was being 
fitted with oil engines. -In Germany the percentage 
was far higher. Of the thirty vessels of about 233,000 
tons being built in that country for classification with 
Lloyd’s Register, 94 per cent. of that tonnage was 
being fitted with oil engines. The development of the 
double-acting Diesel engine would naturally enable 
a far higher horse-power per shaft to. be developed 
than in the case of single-acting engines, and Diesel 
engines of that type were now under construction 
developing 9000 brake horse-power per shaft. The 
figures given in Table III. of the paper regarding the 
annual cost of different types of steam and Diesel 
engines for a voyage of 120,000 miles were most 
interesting, as they showed that in the case of engines 
of 27,000 shaft horse-power and 13,500 shaft horse- 
power the annual cost of the proposed high-pressure 
steam turbine engines fitted with water-tube boilers 
of 500 Ib. pressure and 700 deg. Fah. steam tempera- 
ture was less than that of Diesel engines. The ques- 
tion of higher boiler pressures with water-tube boilers 
and superheat was being considered by several firms 
in this country and abroad. In Table I. the consump- 
tion of fuel in the case of the Aorangi as compared 
with that of a somewhat smaller vessel fitted with 
steam engines, with oil-fired boilers, but of approxi- 
mately the same shaft horse-power, showed an 
immense reduction in favour of the Diesel engine. 
With the rapid increase of oil engines for marine pur- 
poses in all countries the question of the personnel 
became one of great importance, but the adaptability 
of the sea-going engineer would soon overcome that 
difficulty. In the case of shipowners who had already 
a fleet of motor ships there was no difficulty, but with 
other shipowners, whose engineering staff had only 
had experience with steam engines, the problem was 
more difficult, as, among other things, the timing and 


vessels. 


the adjustments of parts of Diesel engines was far | 


finer than in the case of the steam engine. 


Engineer-Captain William Onyon expressed the 
opinion that the paper did not make a sufficiently 
good case for the steam engine. Before deciding on 
the relative merits of steam and Diesel engines for 
ship propulsion the service on which the vessel was 
to be employed must be considered. Undoubtedly, 
the first quality in any passenger ship was reliability ; 
everything was subordinate to that quality. In the 
case of an Atlantic liner which usually completed ten 
round voyages per annum, if one trip was lost by the 
vessel being laid up for repairs, the shipowner sacri- 
ficed from £20,000 to £30,000, which was far greater 
than any sum that could be saved im a year’s working 
by adopting Diesel engines. In his opinion, to revert 
from a rotary motion to a reciprocating motion for 
high-speed ships was a retrograde step. Sir John 
Biles referred to the Aorangi as a high-speed Diesel 
vessel. He would call the speed of the Aorangi 
moderate and preferred to compare the performance 
of the Orama of the Orient Line and the Conte Verde 
of the Lloyd Sabaudo Line, the figures concerning 
which had been extracted from the engineering papers. 
Sir John Biles, in Table II. of page 4 of his paper, 
gave for the Diesel engine a figure of .5 |b. of fuel per 
shaft horse-power per hour, and for the steam plant 
he gave 1 lb. The shipowner was not concerned very 
much with the pounds per shaft horse-power, but with 
the distance run per ton of fuel. On the measured 
mile trials of the Aorangi the speed was 18.237 knots 
for 12,400 brake horse-power, and the fuel consump- 
tion for main and auxiliary Diesel engines was given 
as .43) lb. per brake horse-power. That: vessel 
carried, however, two boilers and was fitted with 
refrigerating machinery, and’ it did not appear that 
these were in use during the trials. He had obtained 
information: from: the’ Fairfield Company that the 
Aorangi used 55 tons’ of*fuel oil per twenty-four hours 
for all purposes on her recent voyage to New Zealand, 
maintaining a speed of 17 knots for the whole distance. 
For 17 knots the shaft horse-power required was 
10,000 and the fuel consumption for all purposes was 
therefore .513]b.. per shaft horse-power. For, an 
Atlantic voyage with the Aorangi brought «up*to 
16,500 horse-power the figure’ would be.«:53. - The 
horse-power of the Orama, Oronsay, and Corite Verde 
was about 16,500‘at a speed*of"19 knots. To bring 
the Aorangi: to this figure it» would be necessary to 
use 94} tons of fuél_per,twenty-four hours. The fuel 


if Diesel generators were substituted for turbo- 
generators and the auxiliaries were driven electrically 
the figure was reduced to 131 tons. If pre-heaters 
were fitted to the boilers a figure of 124 tons per day, 
which could be guaranteed, was obtained. The figure 
quoted for the Orama’s trial was 136 tons, so that in 
her case with Diesel generators and pre-heaters the 
consumption would be less than 124 tons per day. 
The prices of oil fuel quoted by Sir John Biles were 
not quite correct. Diesel oil cost £1 per ton more 
than oil to be burned under boilers, and it was more 
economical to use the present steam plant than Diesel 
machinery for a ship of the ‘‘ Orama” class. Most 
shipbuilders and marine engineers would be delighted 
to build and guarantee the performance of such 
engines as were indicated in the tables by H.P.T., but 
it was not necessary to go to the extreme pressures 
and temperatures mentioned in the paper to prove that 
the steam turbine would hold the field for many years 
to come in high-speed ships. Water-tube boilers for 
high-speed passenger ships were not very popular 
among the superintendent engineers in this country, 
in spite of the enormous saving in weight where fitted. 
It was a fact, of course, that the weight of turbine 
machinery per shaft horse-power tended to decrease 
with increase of power. One excellent reason for 
preferring steam to Diesel driven in high-speed ships 
was the possibility of reverting to coal burning in a 
steamship if oil fuel prices rose to a prohibitive 
degree. It had been claimed that coal dust could be 
burned in a Diesel engine, but he was not aware that 
anyone had made a commercial success of this. In 
conclusion, he would say that the turbine was very 
flexible ; the Diesel engine was not, and that fact had 
no doubt been borne in mind by the owners of the 
Aorangi when fixing the size of the engines, which 
had a great margin. It was realised that it was 
inadvisable to sit on the safety valve of a Diesel 
engine. The extension of the powers of the Diesel 
engine might be made possible by the adoption of 
the Vulcan gear, in which several high-speed Diesel 
engines were connected by hydraulic clutches to one 
shaft, the reversing being done either by a separate 
hydraulic clutch or by reversing the engine itself. 

Sir Charles Parsons welcomed the statement that 
the steam engine was far from being dead. The chief 
advantages of the Diesel engine were realised with 
small units. For land work it was believed that the 
turbo-electric generator would more economical 
than the Diesel-electric unit. With regard to higher 
boiler pressures, the sea-going engineer did not wel- 
come that development, but the employment of the 
pressures to which reference had been made should 
not present any real difficulty. An experimental 
plant which had been set up in the United States 
was working at 1250 lb. His own opinion was 
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consumption for the Conte Verde was 155 tons, and 





that at 500lb. the greater part of the economy 
associated with high pressures could be attained ; 
but he saw no reason why 1000 lb. should not become 
a practical possibility. Boiler makers asserted that 
it was as easy to maintain boilers at high as at 
moderate pressures if certain precautions were taken. 
It was necessary to prevent the possibility of salt 
entering the boiler and the split condenser had been 
employed to ensure safety in that connection. With 
that arrangement, if salt obtained entry into one 
condenser, it was possible to shut it off and to carry 
on with only a slight reduction of revolutions. Care 
had also to be taken with the steam pipes to prevent 
leakage and waste of steam and fuel. It was gratify- 
ing to learn that boilermakers were attacking with 
success the problem of high pressures, as the boiler 
was the crucial point of the installation. Looking at 
the question from a broad standpoint, his company 
would be prepared to guarantee results from marine 
steam turbines equal to the Diesel engine in running 
costs and other firms could do the same. 

Mr. Harold Yarrow intimated that manufacturers 
saw no difficulty in building boilers for working pres- 
sures of 500 1b. His firm had made boilers for 400 Ib: 
pressure with a capacity of 100,000 lb. of steam per 
hour, and boilers could be made to withstand even 
higher pressures if solid drums were employed. 
Drums of the type required could be supplied by 
British steel works. On the subject of the efficiency 
of the water-tube boiler he could give figures for two 
boilers very similar to the Yarrow 500 Ib. boiler illus- 
trated in the paper. Those boilers had an evaporative 
capacity of 9 lb. to 10 1b. per square foot of heating 
surface. One was oil fired and the other coal fired 
by chain-grate stokers. The efficiency figure came 
out at 85 per cent., and he would have no hesitation 
in supplying boilers of that efficiency for marine work. 
The pressure would be’ 500 Ib. and a steam tem- 
perature of 700 deg. Fah. would be émployed. 

Mr. W. J. Belsey said that in the presidential 
address of Mr. Patchell to the Institution of-Mech- 
anical Engineers a list of thermal efficiencies of various 
generating stations throughout the world was given, 
and amongst those which stood very high was the 
Ratcliffe power station of the Lancashire Electric 
Power Company. A test taken on that station showed 
that with moderate steam conditions, 160 Ib. at the 
boiler and 1501]b. at the turbine, and with a total 
temperature of 524deg. Fah. at the boiler and 
512 deg. temperature at the turbine, a kilowatt-hour 
was delivered at the switchboard for an expenditure 
of 19,251 B.Th.U., including all auxiliaries. That, 
with oil fuel at 18,500 B.Th.U., was equivalent to 


more auxiliaries in use on # ship than in a generating 
station on land ; but making allowance for that, no 
ship at sea could compare in economy with that and 
other generating stations on shore. At the same time, 
there was considerable room for improvement in 
marine steam plant, even with existing pressures, 
and if pressures and temperatures were increased 
up to from 350 1b. to 500\lb. absolute, with from 
200 deg. to 300 deg. superheat, there was no reason 
why a lower figure even than that given by the author 
of the paper should not be obtained in practice. A 
considerable number of the existing objections to the 
use of high-pressure steam at sea would be eliminated 
if electric transmission were adopted for propelling 
purposes. With an electric drive all danger of trouble 
with the reverse turbine would be eliminated, the 
arrangement of the machinery and steam piping would 
be extremely simple, and if any trouble due to a 
leaky condenser arose, it would be a simple matter 
to shut down that plant, carry out a few simple switch 
operations, and proceed at half power until the leaky 
tube had been repaired. For a turbine electric pro 
pelling equipment of 27,000 shaft horse-power, 
operating with a steam pressure of 475 lb. absolute, 
superheated to a total temperature of 700 deg. Fah. 
and exhausting into a vacuum of 29in., with a baro- 
meter of 30, a steam consumption could be guaran- 
teed under very heavy penalties of 6.85 lb. of steam 
per shaft horse-power per hour, including all losses 
in the electrical transmission. Given a boiler effi- 
ciency of 80 per cent. and bleeding the turbine for 
feed heating and an auxiliary load of 1250 kilowatts 
on the auxiliary turbines, a fuel consumption of 
.63 lb. of oil could be obtained, with oil at 18,500 
B.Th.U. per pound. 

Mr. R. J. Walker said there were several geared 
turbine vessels in service where the oil fuel con 
sumption for all purposes was in the region of .8 Ib. 
per shaft horse-power with boiler pressures of from 
200 lb. to 215 1b. and superheat from 100 deg. to 
200 deg. Fah. In reference to the high efficiency 
scheme referred to, it was estimated that a figure at 
least 5 per cent. lower than the figure of 7 lb. given 
in Sir John Biles’ estimate could be obtained. The 
steam consumption in the particular proposal referred 
to in Column C of Table II. for 27,000 horse-power 
was estimated at 6.91b. per shaft horse-power, and 
allowing what might be considered a fair consump- 
tion for the auxiliaries—1.65 lb.—-that equalled a 
total steam consumption of 8.65 lb., corresponding 
to an oil consumption of .66 lh. per shaft horse-power 
at a boiler efficiency of 84 per cent., with steam pres- 
sure of 500 lb., total temperature 700 deg. Fah., and 
29in. vacuum, the auxiliary exhaust being utilised to 
heat the feed to 200 deg. temperature. The important 
part which auxiliaries played in the economical work 
ing of the geared turbine installation was generally 
appreciated by marine engineers, and whilst economy 
in steam consumption had been increasingly effected 
in marine turbines, the same, however, could hardly 
be claimed for the auxiliary engines. In the high 
efficiency proposal alternative schemes of auxiliaries 
had been suggested, including an arrangement of 
independent steam auxiliaries, electrically driven 
auxiliaries by a turbo-generator of high efficiency, 
or electrically driven with a high-speed Diesel driving 
the generator. The alternative of driving the generator 
from the main shaft would give a very economic 
arrangement. In the case of all steam-driven 
auxiliaries the exhaust could be utilised for heating 
the feed water, but in the case of the electrically driven 
auxiliaries it would be to withdraw the 
steam from the main turbines for heating the feed. 
The ideal condition for steam auxiliaries was un 
doubtedly that in which the consumption of auxiliary 
power was reduced to such an amount that all the 
exhaust could be utilised for feed heating. The general 
trend of development at the present time in land 
steam plant was in the direction of higher pressures 
and temperatures, and their application to marine 
work did not appear to present any insuperable 
difficulties. The arrangements of piping, jointing 
and insulation required, of course, to be designed to 
meet marine conditions. A considerable advance 
had been made in regard to the improved efficiency of 
boilers, and with pre-heating of the air efficiencies 
from 84 to 90 per cent. were now being promised by 
boiler manufacturers. Whilst Sir John in his paper 
had confined the comparison made to passenger 
vessels, the same high efficiency scheme could be 
obtained in cargo vessels. In the case of the Cairnrow, 
belonging to the Cairn Line, the vessel was fitted with 
geared turbines of 2700 shaft horse-power working on 
a single screw, the boiler pressure being 200 Ib. and 
superheat 200 deg. Fah. The coal consumption on 
active performance was about 1.15lb. per shaft 
horse-power. With boilers of 500 lb. pressure the 
figure could be reduced to 1.0lb. per shaft horse- 
power. Even taking the Cairnrow with her present 
machinery; it was difficult to see what advantage the 
oil-engined*ship would have over the “ Cairnrow ”’ 
type with coal at under 20s. per ton and oil fuel put 
chased in the open market at round about 90s., to 
say nothing of the interest and depreciation as a 
first charge on the considerable addition to the prac- 
tical cost of the,Diesel ship. 

Professor Welch referred to the paper read by 
Professor Mellanby and Mr. Kerr before the North 
East Coast Institution on the efficiency of steam plant 
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that there was a large field open to the marine steam 
engincer. 

Sir James Kemnal said that his company had sup- 
plied several installations which were working at 
500 lb. pressure, and experience indicated that the 
risk of trouble with the condensers had been exag- 
The moment any shipowner had the courage 
to order the plant his company would be pleased to 
fit any ship with boilers to work at 500 lb. and to 
yuarantee satisfactory operation. His firm had made 
experiments at pressures up to 800 Ib., using the steam 


gerated. 


exhaust in exhaust turbines. 

Sir Westcott Abell reminded the meeting that 
many shipowners believed in the Diesel engine ship, 
and it could be claimed that for the bulk of the mari- 
time traftic of the world the Diesel engine was a suit- 
able propelling unit. On the subject of efficiency there 
were two measures of that quality the economic 
efficiency, which appealed to the shipowner, and the 
technical efliciency, and sometimes the search for the 
latter was pursued far beyond the limits of economic 
eflimency. 
some additional 
of the Aorangi. 
purposes .46 Ib. 
the main engines 


Professor Percy Hillhouse gave 
details regarding the performance 
The fuel consumption for all 
per shaft horse-power hour, and for 

392 1b. It had been found that the gain in deck 
area was mainly on the lower deck. With regard to 
the increase in carrying capacity of the motor ship 
as compared with the steamship, it could be looked 
at from two standpoints. It could utilised to 
decrease the size of the ship for the same weight of 
cargo or a larger quantity of cargo could be carried in 


was 


be 


a vessel of the same 

Mr. J. H. Narbeth that Sir Fortescue 
Flannery read his paper a letter was read from Lord 
Fisher to Lord Bearsted, written a good many years 
ago, in which regret was expressed by Lord Fisher 
that during his tenure of office at the Admiralty he 
had not had a Diesel battleship built. It would, of 
course, have been impossible to fit a battleship with 
internal combustion engines for purposes of propul- 
sion at that time. It was not generally known how 
much experimental work on the Diesel engine had been 
done by the Engineering Department of the Admiralty, 
and that Department was fully alive to the need of 
carrying on that work. In face of the reliance of the 
Navy on oil fuel it was necessary to concentrate on 
the development of a practical scheme for the pro- 
duction of oil from coal. The difficulties in working 
out a commercial process had been accentuated by 
the fall in the prices of the by-products, on which the 
financial suecess of the process might depend. He 
suggested that a research plant should be established 
at Haslar to investigate the synthetic treatment of 
coal. 


size 


said when 


Sir John Biles, in winding up the discussion, com- 
mented on the absence of any challenge to his argu- 
ment from the advocates of the Diesel engine ship. 
Perhaps there was a fashion in engines, as in other 
things, and he was not at all sure that some shipowners 
had not fallen victims to the fashion. Reference 
had been made to the question of reliability, and all 
were agreed that that quality was demanded in marine 
propelling machinery. The reliability of the Diesel 
engine was not yet quite unquestioned. With regard 
to the advantages of split condensers, that method 
had been tried on Atlantic liners. He had made 
inquiries of the superintendent engineer of a company 
having in service large ships fitted. with water-tube 
boilers, and he had been informed that no trouble 
had been experienced with the condensers. Boiler- 
makers had now given an assurance that boilers to 
work at 500 Ib. could be built to work satisfactorily. 
His paper was written to deal with the economic side 
of the question, and he had left the technical aspects 
of the controversy alone. Sir Fortescue Flannery 
and Lord Bearsted, who had championed the Diesel 
engine at a recent meeting of the Royal Society of 
Arts, had been invited to be present to give expression 
to their opinions and he regretted that neither of them 
was present. 


The annual dinner of the Institution took place 
at the Connaught Rooms on Wednesday evening, 
and there was a large attendance. The chair was 
taken by the president, the Duke of Northumberland, 
who, after the loyal toasts had been duly honoured, 
proposed the toast of “The Naval and Air Forces 
of the Empire.” This toast was acknowledged by 
the Right Hon. W. C. Bridgeman, the First Lord of 
the Admiralty, and by the Air Chief Marshal Sir 
Hugh Trenchard. His Excellency the Japanese 
Ambassador, Baron Hayashi, proposed the toast of 
‘The Mercantile Marine,” and Mr. John Denholm, 
president of the Chamber of Shipping of the United 
Kingdom, replied. “The Institution of Naval 
Architects ** was proposed by the Right Hon. Sir 
Joseph Cook, the High Commissioner for the Com- 
monwealth of Australia. The President acknowledged 


the toasts in suitable terms. 


Motor and Engineering Company (1906), Ld., of South- 
port, to meet the requirements of the British War Office's 
No. 11 Specification. It has passed the necessary tests 
and has been declared by the War Office to be eligible for 
enrolment under the subsidy scheme, under which the 
owners receive a sum of £120 over a period of three yeers. 
The makers understand that they are the first manufac- 
turers to obtain the approval of the War Office for a vehicle 
constructed in accordance with the Department’s latest 
No. 11 Specification 


The four-cylinder engine is of the cast iron monobloc 
type with cylinders of 95 mm. bore and 140 mm. stroke, 
equivalent to a cubie capacity of 3965 ¢.c. At 1000 revo- 
lutions the engine develops 28.8 brake horse-power and 
at 1400 revolutions 39 brake horse-power. The cylinder 
head is detachable and is provided with four lugs at the 
corners for facilitating its removal. Primary cocks are 
arranged on the head and an aluminium top water pipe is 
bolted to it. The cylinder block and the crank case, of 
eluminium, are united by the main bearing bolts, which 
are extended through the case. The unit as a whole is 
supported at three points in such a way as to ensure its 
freedom from the effects of frame distortion. On the near 
side of the crank case a flange is provided for the attach- 
ment of a dynamo 

The valves, of 3 per cent. nickel steel, have a throat 
diameter of 2in. and are operated by means of silent roller 
tappets which work, in the presence of an oil mist from the 
crank case, in a closed chamber provided with a removable 
cover. The cam shaft is supported in three bearings 
lubricated by pressure feed. Aluminium alloy is used for 
the pistons and the gudgeon pins are so arranged that 
should they work loose they cannot, it is claimed, score the 
cylinder wells. Both the connecting-rods and the crank 
shaft are stampings of 40-ton steel. The rods are fitted 
with bronze bushes at the small ends and the crank shaft 
with a double end thrust washer. The crank pins are 
chambered to provide a pressure feed to the connecting- 


The gear wheels are of the stub tooth type and are mounted 
on shefts running in ball bearings. The gear wheels are 
controlled by means of a right-hand gate change of H shape, 
a safety catch for the reverse gear being provided on the 
change speed lever. The side arm is arranged to clear the 
adjacent frame member so that it may not be affected by 
any frame distortion. A positive lock on the selector 
forks prevents more than one gear being engaged simul 
taneously. The gear case is equipped with a breather and 
an oil level cock. 

The transmission from the gear-box to the rear axle is 
effected by a tubular shaft provided with internal ring 
universal joints of the Spicer type. These joints are com 
pletely enclosed in cases which are partly filled with soft 
grease. The rear axle is of the full floating pattern and 
consists of a one-piece pot-shaped steel stamping. The 
overhead worm and wheel reduction gearing has a ratio of 
7 to 1, and with the bevel differential gear is carried in a 
separate housing that can be readily removed without 
disturbing the axle casing. Ball bearings and a large bal! 
double thrust washer are provided for the worm shaft. 
The drive is conveyed to the road wheels through shafts of 


100-ton steel. The hubs of the road wheels run on roller 


bearings of large diameter. Similar bearings for the 
front wheel hubs are provided. The front axle is an 


I section stamping of 40-ton steel. Steering is effected 
through a case-heardened worm and a bronze wheel mounted 
in a box on the frame member. The worm shaft runs on 
bell bearings and the worm is fitted with two single ball 
thrust washers. 
The radiator is composed of vertical gilled tubes of 
yin. bore fitted to detacheble top and bottom water 
tanks of aluminium. A total capacity of 8 gellons is pro 
vided. Arrangements are made for fitting a three-ply 
board to the radiator to regulate the cooling efiect accord - 
ing to the weather, and a guard is fitted across the front to 
prevent damage to the radiator tubes. 

The throttle and ignition controls operate in the usual 
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rod big ends. The connecting-rod and main bearings 
are of bronze backed with white metal liners and can be 
inspected by removing the bottom half of the crank case 
without taking the engine off the chassis. 

A silent chain of the Renold’s type arranged in the form 
of a triangle drives the cam shaft and magneto from a 
pinion on the crank shaft. Any wear or stretch of the chain 
may be adjusted externally under running conditions by 
means of a jockey pulley mounted on ball bearings. Care 
has been taken to ensure that the jockey pulley is fixed 
in such a way that the chain drive is not disturbed when the 
timing cover is removed. On the timing cover on the near 
side a combined filler and breather is arranged, and in 
addition a breather is provided on the top half of the 
crank case. 

The fiy-wheel is of cast iron, and on its rim various 
settings are marked in order that the timing may be 
readily set from a fixed pointer on the cylinder block. 
The carburetter is of the Zenith horizontal pattern and a 
Simms high-tension magneto, which is connected to a 
driving spindle by a Simms coupling, is mounted on a 
platform on the off side of the crank case. 

The lubrication of the engine is derived from a gear type 
pump submerged in the sump and driven by skew gearing 
from the cam shaft. Oil is forced through a pressure filter 
to the main bearings and through steel pipes and holes 
drilled in the crank shaft and crank case to the big ends of 
the connecting-rods, the cam shaft bearings and the chain 
drive. A suction filter is arranged in the sump in such a 
way that it may be withdrawn for cleaning purposes with- 
out any loss of the main body of oil in the crank chamber. 
An oil level indicator of the Dipstick type on the near side 
of the crank case indicates high and low levels of the oil, 
for which a capacity of 2 gallons is provided. In the 
hottom of the sump a large draining plug is fitted. 

A water pump and fan, the latter with blades shaped 
to s true helix, are mounted as a combined unit at the front 
of the cylinder block. 

The clutch is of the direct cone type with a Ferodo 
lining and is fitted with adjustable springs and a clutch 
stop. It is connected to the gear-box by means of a flexible 
fabric joint which is designed to permit the clutch to be 
withdrawn without the dismantling of the engine or gear- 
box. The gear-box, of aluminium and suspended at three 
points to nullify the effects of frame distortion, provides 








four forward and one reverse speed. With the engine 





VULCAN WAR OFFICE SUBSIDY 2-TON CHASSIS. 


way on a fixed sector on the steering column and are noved 
forward to speed up the engive. The foot control for the 
throttle works in conjunction with the hand control, the 
pedal returning to the position corresponding with the 
position of the hand control when the foot is lifted. Both 
the hand and the foot brakes operate on drums of large 
diameter on the rear axle. They are of the internal 
expanding type with easily renewed shoes lined with 
Ferodo. 

The frame is made of 3 per cent. nickel steel with side 
members 5in. deep and at the rear end is designed to take 
the War Office pattern of spring towing draw-bar. A 
petrol tank of 13 gallons capacity is mounted on the rear 
of the dashboard. The feed is by gravity. A two-way 
cock is fitted which, when in the normal position, retains 
2} gallons in the tank and which when in the third position 
releases this reserve. The filler cap is of the same pattern 
as the radiator cap and is fitted with a removable gauze 
strainer. Between the tank and the carburetter a filter is 
fixed in an accessible position. The petrol piping 
situated on the off side of the engine so as to remove it 
away from the hot exhaust piping on the near side. The 
steel disc wheels are made to the War Office specification 
and are fastened to the hubs by War Office standard studs 
and nuts. The tires are of solid rubber and 
100 mm. by 720 mm. 

The chassis has an overall length of 17ft. 2jin., an overall 
width of 9ft. 2in., and a wheel base of Llit. 5in. The wheel 
track at front is 4it. 10in. and at rear 4ft. 8in. The chassis 
has a turning circle diameter of 45ft. to the right hand and 
44ft. to the left hand. Its total weight is 34} ewt. and its 
weight laden 85 ewt. The fuel consumption is given at 
13 miles per gallon. 
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Ar a district meeting of the Institute of Cleansing Super- 
intendenits held at Leicester recently, Mr. FE. Hobson, 
cleansing superintendent of Leicester, gave an address on 
the work done in the city, and paid special attention to the 
question of mud-splashing due to vehicular traftic. He 
said that there were two remedies——one to have the paving of 
a smooth uniform surface, so that the water would run off 
and not lie in pools, and the other to slow down all motor 
traffic to a walking pace when passing through busy streets 
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The Conversion of the s.s. Bintang. 


ly a paper read by Mr. L. J. Le Mesurier before the 
North-East Coast Institution of Engineers and Shipbuilders 
on Friday last, some interesting figures were given concern- 
ing the conversion of the steamship Bintang to a motor 
vessel by installing in it a Sulzer type marine oil engine. 
The Bintang is owned by the Nederland Steamship Com- 
pany and was built in 1916. She has a length of 417ft. 8in., 
a breadth of 54ft. 6in., and a depth of 38ft. 6in., with a 
deadweight carrying capacity of 9700 tons and a displace- 
ment of 14,000 tons. Her original propelling machinery 
comprised a single set of 3600 indicated horse-power 
triple-expansion steam engines designed to give her a 
speed of 12 knots. Steam was raised in four single-ended 
boilers arranged to burn either oil or coal. Her new 
machinery consists of a six-cylinder two-stroke Sulzer 
engine with a direct-driven seavenge air pump. The 
engine cylinders are 30in. in diameter with a stroke of 
53in., and are rated at a normal output of 3600 brake 
horse-power when running at the low speed of 90 revolu- 
tions per minute. The auxiliary machinery includes two 
50-kilowatt Diesel-electrie generators and a 160 brake 
horse-power oil engine directly coupled to an air com- 
pressor. Steam-driven deck auxiliaries and steam heating 
are retained, two small boilers being employed for this 
purpose. The main auxiliaries, including the steering 
gear, are all electrically driven. Contrary to usual practice, 
the engine is arranged with its controls at bottom platform 
level, and the scavenge pumps and air compressors are 
driven direct from the engine crank shaft. It may be 
observed that the main propelling engine is the largest 
marine oil engine so far constructed for a single-screw 
ship. During the shop trials of the engine an overload 
output of 4390 brake horse-power was developed at 
96 revolutions per minute, while the fuel consumption at 
the normal load was shown to be 0.410 Ib. per brake horse- 
power hour and at three-quarters load 0.390 Ib. 

Making a comparison between the fuel consumption of 
the vessel before and after conversion, it may be noted 
that the original steam machinery used 58 tons of coal 
per day at sea or 41 tons of oil, while in harbour 7 tons of 
coal or 5 tons of oil were used. With the new oil engine, 
which develops the same power, a total of 14.7 tons of fuel 
oil per day for all purposes is required at sea, and the 
average Consumption in port is estimated at not more than 
3 tons. Taking the trade route of the vessel, Holland- 
New York and the Dutch East Indies, about 280 days will 
be spent at sea and 85 days in harbour per year. With 
coal at 338. per ton and Diesel oil at 65s. per ton, the annual 
fuel cost before and ater conversion, comparing coal and 
Diesel oil, works out at £27,780 and £14,230, showing a 
total annual saving in respect of the motor ship of £13,550. 
Moreover, the total radius of action of the ship, which was 
only 43 days before conversion, is now increased to 164 
cays. For the steam machinery four engines and twenty 
firemen, trimmers and greasers were required, while with 
the oil engine only one chief engineer, four engineers, two 
junior engineers, and eight greasers will be required, 
giving an estimated saving of wages and subsistence of 
£1440 per annum. With regard to lubricating oil, the 
consumption at sea will be increased from 8 to 24 gallons, 
which, at 3s. per gallon, will increase the consumption of the 
converted ship under this heading by about £1000; 
against this, however, may be set off the cost of the supply 
of feed water in the steamship, which may he reckoned 
at £500. The actual cost of the conversion is not antici- 
pated to exceed £70,000, and the estimated saving on the 
fuel bill and staff expenses amount to approximately 
£15,000, from which £500 for extra lubricating oil must be 
deducted. This leaves a net annual saving of about 
£14,500 per annum, or a return of over 20 per cent. on the 
capital invested, which should cover all charges and leave 
a margin for profit. This estimate does not take into 
account the extra cargo-carrying capacity of the ship, 
which has been increased by about 10 per cent. by con- 
version. 








Studies of Atomic Nuclei. 


tx his discourse at the Royal Institution on Friday, 
March 27th, on “ Studies of Atomic Nuclei,” Sir Ernest 
Rutherford stated that the atoms of the elements were 
now known to have the same general type of structure, 
consisting of a minute charged nucleus surrounded at a 
distance by a number of electrons in motion. It was, he 
said, of great importance to determine the nature and 
magnitude of the forces that held the atom in equilibrium, 
and to form some idea of the size of the nucleus and of its 
constitution. The most direct method for that purpose 
was to examine the scattering of swift charged atoms 
like a particles, when they traversed matter. The a 
particles were so energetic that they passed through the 
structure of the atoms in their path, and occasionally one 
passed close to the nucleus where the electric field was so 
intense that it was deflected through a large angle. By 
examining the numbers of particles scattered through 
different angles and the variation of the number with the 
velocity of the a particle, we could test whether the law 
of foree between the charged nucleus and the charged u 
particle followed the ordinary laws of the inverse square. 
It had been known for some time that that law appeared 
to hold over the greater part of the space occupied by the 
atomic structure. It broke down, however, when the 

particle approached very close to a light nucleus like 
that of hydrogen or aluminium. 

An account was given of a detailed study of the law of 
force by noting the variation ot the number of a particles 
of different initial velocity scatterea nearly backwards 
from the bombarded material. In this way it was 
{ound that there is a sudden change in the law of scattering 
lor aluminium for a definite velocity. Experiments made 
with thin films of gold and uranium showed that the law 
of the inverse squares held to the closest distance of 
approach of the a particle to the nucleus, viz., about 
3 x 10°" em. This, remarked Sir Ernest, was a very 


remarkable fact, for, from radio-active intormation, it 
was believed that the nuclear structure of uranium ex- 
tended to more than twice that distance. 


A discussion 


was given of the various hypotheses to account for the 
observed facts, and it was pointed out that a distribution 
of charged electric doublets in the form of satellites extend- 
ing some distance from the central nucleus might account 
for the effects observed both in aluminium and uranium. 
It was pointed out, too, that a iarge amount of careful 
work on a number of elements was necessary before a 
definite decision between various hypotheses could bs 
reached. 

An account was also given of the :iberation of protons 
from a number of light nuclei when bombarded by very 
swift a particles, showing that a change in nuclear strue- 
ture could be brought about by intense collisions between 
a particles and nuclei. The fate of the a particle after 
liberating a proton had always been a matter of great 
uncertainty, but some recent experiments by Blackett, 
in which he had photographed by the cloud method the 
tracks of nearly half a million a particles, had shown that 
in the ease of nitrogen, the a particle appeared to be cap- 
tured by the nucleus. Eight photographs were obtained 
of a disintegrating collision in which the track of the 
expelled proton and the recoiling nucleus were clearly 
seen, but no trace of a third particle. These results indi- 
cated that in the case of nitrogen there was on the whole 
a@ building-up rather than a disintegration of a nucleus 
of mass 4. This result was, added Sir Ernest, of great 
importance and interest, but we were stull far from under- 
standing the mechanism of such disintegrating collisions. 








JUNIOR INSTITUTION OF ENGINEERS. 


On Friday, March 27th, Mr. A. P. Morris gave a talk 
before the Junior Institution of Engineers on the subject 
of “ Irrigation Engineering in Burma.”’ He said that most 
of the land in Burma was state-owned, and that the works 
necessary for the irrigation ef rice fields were paid for by 
water rate levied on the cultivators. The present rate was 
about 4s. per acre, and the amount collected did not permit 
any elaborate machinery to be used. The water was con- 
ducted to the fields by means of canals from the rivers 
which rose in the mountain districts, where the rainfall was 
as much as 200in. a year. The canals were filled by dam- 
ming the rivers, and the dams were made either of masonry 
or earth, or a combination of the two, with stout walls 
made of pickets driven into the ground. In the construe- 
tion of all these works, Mr. Morris said, the question of 
labour was one of the least importance, for it was cheap and 
plentiful, and as long as local materials were used the 
expenditure was kept within the limits allowed. More 
modern methods, such as the use of reinforced concrete, 
were not feasible, first owing to the cost of the materials, 
and secondly on account of the supervision it was neces- 
sary to provide over the native labour. Wages were, how- 
ever, now nearly double what they were before the war. 

Mr. Morris mentioned that machinery sent out from home 
to out-of-the-way parts of the Empire was often not given 
a chance to show its usefulness, because the selling agent 
knew nothing about the erection and operation of the 
plant. He suggested that a selling agent should have engi- 
neering as well as commercial experience. 








EXHIBITION OF TURNERY. 


Aw Exhibition of Turnery is to be held, by permission 
of the Lord Mayor, at the Mansion House this month. It 
is being organised by the Worshipful Company of Turners, 
and it will be open to the public, by ticket, on Wednesday 
and Thursday, 22nd and 23rd inst., from 11 a.m. to 4 p.m., 
and on the Friday from 11 a.m. to 2 p.m. 

There are many people who do not know of the existence 
of the Worshipful Company of Turners, and many more 
who have never heard of its Exhibitions, though, as a 
matter of fact, the Company is one of the oldest of the 
celebrated City Guilds, and it was incorporated by Charter 
of James IT., as its title implies, to ‘‘ encourage the Art and 
Misterie of Turning.”” This charge it fulfils to the best of 
its ability by holding year by year open competitions in 
turned work, as well as in other ways. This year’s com- 
petition is the thirty-eighth, and for the first time the 
amateur worker in metal has been included. It is con- 
sidered that, with the increasing popularity of electrical 
apparatus, the amateur worker should now have a wider 
scope than ever for the application of his skill and ability, 
and it is hoped that a large number of entries will be re- 
ceived in this class. The professional turners, and the 
soy who will be the turners of to-morrow, have not 

n forgotten, and a number of awards await the success- 
ful competitors. 

For convenience, the competition has been divided into 
three sections, dealing with (1) wood and other material 
not metal, (2) metals, and (3) previous first-prize winners, 
who are further subdivided into ten different classes, 
although it has been found impossible to include this year 
the pottery and glass classes. 

A schedule, giving all details and copies will be sent to 
any who apply to Major John G. H. Budd, Assoc. M. Inst. 
C.E., the hon. secretary to the Competition Committee, 
53, Haymarket, London, S.W.1. The Lord Mayor 
has consented to distribute the prizes on Friday, April 
24th, at 3 p.m., in the Egyptian Hall, at the Mansion House, 
and any who would like to visit the Exhibition or to attend 
the prize-giving, admission to which is free, can obtain 
tickets on application to Major Budd. 








SIXTY YEARS AGO. 


A oreat strike and lock-out in the iron trade of this 
country wes coming to a close in March, 1865. The de- 
pendence of the engineering industry on puddled iron was 
then almost complete, but signs were not wanting that in 
the near future some measure of freedom would be affosded 
by the development and recognition of the qualities of the 
material known as ‘“ Bessemer metal.’’ In our issue of 
the 31st of the month and year stated above we dealt with 
the subject in a leading article. After commenting upon 





the indifferent success achieved with various schemes for 





puddling iron by mechanical means, we emphasised the 
similarity between the action taking place in a puddling 
furnace and that occurring in a Bessemer converter. Doubt 
was still felt as to whether Bessemer metal was iron or 
steel, but we suggested that it should really be regarded 
as being both in one. We prophesied that many hundreds 
of thousands of tons of the metal would be produced 
annually before many years had passed. In substantiation 
of that belief we gave some particulars of the results secured 
with Bessemer metal on railways. On the London and 
North-Western Railway, we stated, a Bessemer rail and 
an iron rail were laid at a part of the line near Camden Towr. 
in 1861. Aiter two years and four months, in which time 
is was estimated that some seven million trucks had passed 
over the section, the Bessemer rail was found to be in good 
condition and had not been turned. On the other hand, 
the iron rai! had been replaced six times, each rail after 
being in service for some time having been turned. The 
steel rail thus had outworn both faces of seven iron rails. 
Again, at Crewe Station iron rails were being worn out in 
four months, each side giving two months’ service. In 
November, 1861, the station was laid throughout with 
Bessemer rails, and at the date of writing these rails were 
still in service. They had not even been turned, and 
appeared to be good on the original face for another two 
years. Railway tires of Bessemer metal, we recorded, had 
been used, but they had failed in considerable numbers. 
The failure, however, was due to the fact that the tires 
had been made by a welding process. We argued that had 
they been formed from a solid block pierced and rolled to 
shape without a weld they would have been found satis- 
factory. Krupp tires were then being made in the manner 
indicated, and arrangements were being completed for 
making Bessemer tires in a similar way. We also referred 
to the use of Bessemer metal for the plates of a number of 
blockade runners built at Liverpool. The increasing num- 
ber of firms engaged in the production of Bessemer metal 
would, it was held, soon cause it to fall in price, and 
thereby rapidly extend its use. 








INSTITUTION OF ELECTRICAL ENGINEERS. 


Ir is announced that at the invitation of the Committee 
of the South Midland Centre of the Institution of Electrical 
Engineers, a Summer Meeting of the Institution will be 
held in that centre from June 9th to 12th, next. 

The programme will be as follows:—On Tuesday, 
June 9th, a visit will paid in the morning to the Prince's 
power station, Nechells, of the city of Birmingham elec- 
trie supply department. In the afternoon a visit will 
be paid to the Witton works of the General Electric 
Company, Ld., where the party will be entertained to 
luncheon and tea as the guests of the company. In the 
evening there will be a civic reception and dance at the 
Council House by the Lord Mayor of Birmingham, Alder- 
man P. Bower. On the Wednesday morning visits will be 
paid to the Longbridge works of the Austin Motor Com- 
pany, Ld., and to the rectifier sub-station of the city of 
Birmingham electric supply department at Longbridge. 
Members will be entertained to luncheon at Droitwich 
as the guests of the Shropshire, Worcestershire and Staf- 
fordshire Electric Power Company, and afterwards they will 
proceed by steamer up the river Severn to Stourport to 
inspect the power station. Tea will be provided by the 
company. In the evening there will be a reception and 
dance at the University, Bournbrook, Birmingham, as the 
guests of the Principal of the University of Birmingham, 
Mr. C. Grant Robertson. On the Thursday the party 
will visit the works of the British Thomson-Houston Com- 
pany, Ld., Rugby, and be entertained to luncheon as 
the guests of the company, and in the afternoon it will 
proceed to Warwick, where there is to be a civic reception 
by the Mayor of Warwick. Tea will! be taken on the lawn 
of Warwick Castle as the guests of the Leicestershire and 
Warwickshire Electric Power Company, Hinckley; the 
Midland Electric Light and Power Company, Ld., Leaming- 
ton; and the Leamington and Warwick Electrical Com 
pany, Ld., Leamington. In the evening there will be a 
gala night at Witton as the guests of the General Electric 
Company, Ld. The morning of Friday, June 12th, will 
be devoted to a visit to Stratford-on-Avon and Broadway, 
and the party will be entertained to luncheon at Evesham 
as the guests of the city of Birmingham electric supply 
department, and there will be a civic reception by the 
Mayor of Evesham. The afternoon will be spent at 
Evesham, where tea will be provided by the city of Bir- 
mingham electric supply department. In the evening 
there is to be a gala night at the Botanical Gardens, 
Edgbaston. 








STANDARD STEELS FOR LAMINATED SPRINGS 


Tue schedule of steels for laminated springs for auto- 
mobiles—No. 5010, 1925 —which has just been issued by 
the British Engineering Standards Association gives the 
chemical composition of six classes of laminated spring 
steel nsed in automobile work, with a list of the standard 
sections and the permissible margins of manufacture on the 
widths and thicknesses. 

No definite heet treatment can be specified at the present 
time because of the variations in existing practice and the 
diversity of opinion, both amongst spring makers and 
users, as to the most desirable properties of a spring plate. 
The whole matter is at present under investigation by the 
Springs Research Committee set up by the Engineering 
Co-ordinating Research Board of the Department of 
Scientific and Industrial Research. Pending the issue of 
its report, it is recommended that a range of Brinell 
hardness to which every plate of an order should conform, 
be agreed upon between the spring maker and the pur- 
chaser, and in view of the difference of opinion as to the 
best range to be adopted, two alternative ranges have been 
put forward. 

The specification includes a list of the automobile 
standards now available. Copies of the specification— 
No. 5010, 1925—may be obtained from the British Engi- 
neering Standards Association, publication department, 
28, Victoria-street, 8.W. 1, price 1s. 2d., post free. 
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Railway Matters. 


THE electrical services on the Brighton section of the 
Southern Railway were extended to Coulsdon and to 
Sutton, vid Wallington, on Wednesday, April Ist. 


Two railway engineers serve on the Works Sub-com- 
mittee of six that is dealing with the safety of St. Paul's. 
One is Sir Charles Morgan, the late chief engineer of the 
London, Brighton and South Coast, and the other is Mr. 
E. F. C. Treneh, the engineer-in-chief of the London, 
Midland and Scottish. 


AN express train from Bordeaux to Paris, by the Paris— 
Orleans, was derailed near Poitiers on Wednesday, 
March 25th. Some of the carriages ran down an embank- 
ment into the river and five passengers were killed. 
One report said that the accident was caused by a broken 
rail; another that the road was under repair; whilst a 
third suggests that a rail was wilfully displaced. 


SPEAKING recently, Mr. Marchbanks, the ex-president 
of the National Union of Railwaymen, said that the intro- 
duction of electric trains would soon render the engine- 
driver and fireman non-existent. The booking clerks 
would be substituted by slot machines for tickets, and old 
craftsmen at the bench by new machinery, and the result 
would be less work for the men. It was not for the benefit 
of the men that these improvements were taking place, 
but for the benefit of shareholders. The only comment 
that appears necessary for us to make is that it is to be 
regretted that the ex-president of so important a union 
should consider that such weak arguments can carry any 
weight. 


Tue Chicago, Milweukee and St. Paul Railway, which 
has to meet bonds to the value of 48 million dollars, which 
mature on June Ist, has passed into the hands of a receiver. 
It operates 11,000 miles of track and has a capital of over 
667 million dollars. The directors claim that a main factor 
of the situation has been the competition of the Panama 
Canal, with the low freight rates of the latter from the 
Atlantic seaboard to the Pacific.Coast and to the Far East. 
We would have it also remembered that the Chicago, 
Milwaukee and St. Paul indulged in two extravagant large 
outlays a few years ago-—it built the Puget Sound exten- 
sion to the Pacific Coast and converted about 800 miles of 
its main line from steam operation to electric traction. 


Ix the early hours of yesterday (Thursday) week, the 
driver and fireman of a goods train from Castleton to 
Normanton on the former Lancashire and Yorkshire were 
relieved by other enginemen at Mytholmroyd. The goods 
train resumed its journey in the charge of the new men, 
but at Luddendenfoot, the next station, it ran at full 
speed into the buffer-stops at the outlet of the loop line 
on which it was travelling. Both enginemen were killed, 
and the cause of the accident is not known. It may, how- 
ever, be essumed that the driver thought he was on the 
main line, and possibly the signal applicable to that line 
may have been “ off "’ for another train. That is a mistake 
that has, comparatively speaking, often been made, and 
it is an error that is hard to legislate for. The extent of 
the disaster might, in some cases, have been mitigated by 
a sand drag instead of buffer stops, but in this case the 
line is on a steep embankment overlooking the river Calder, 
and a solid buffer stop is therefore necessary. 


Tue Government of the Department of Bolivar 
(Colombia) has resolved upon the construction of the 
Central Railway under the supervision of the Department 
of Public Works. The total length of the railway is esti- 
mated at 500 kiloms., and the cost of construction, which 
is estimated at 12,000,000 dollars gold (£2,400,000), will 
be financed by 6 per cent. bonds of the Department, issued 
at 85 per cent. A foreign corporation has undertaken 
to construct the railway line from Cartagena to Medellin, 
capital of the province cf Antioquia, at a cost of approxi- 
mately 8,400,000 dollars. For each completed kilometre 
the National Government will pay to the Departmental 
Government of Bolivar a sum of 15,000 dollars. The line, 
when completed, will open for Medellin and Bogoté a 
route of communication to the sea. From the capital to 
the coast the line will run over the Northern and Carare 
systems to the Magdalena River, thence by rail to Puerto 
Berrio, and by the Antioquia Railway to Medellin. An 
alternative route to the south of the Atrato River, although 
shorter, was considered but rejected. From Medellin, a 
line will be constructed extending to the Bolivar Railwey, 
under which name the whole system will be known. 


In opening the case the other day on the London and 
North-Eastern Bill for the proposed railway from Notting- 
ham to Retford, Mr. Macmillan, K.C., said that part of 
the proposal was for the abolition of the crossing on the 
level of the line between Sheffield and Grimsby over the 
main line to and from the North at Retford. There was, 
before the grouping of the companies, a peculiar feature 
about this crossing. On all railways it is the rule that 
when a junction is made between two companies, the later 
comer pays not only for the new work necessary, but also 
for the cost of the upkeep of the signal-box and all the 
permanent way connections, as well’as the signalmen’s 
wages. Now, the Great Northern ahd the Manchester, 
Shefficld and Lincolnshire arrived at Retford together in 
1849, and through all the years that have elapsed since, it 
was never decided which company was the later company. 
Fach company regarded itself as the original, and sent 
the other a bill for maintenanes, but evidently that was 
only formal, as no.further action was taken. Eighteen 
miles south of Retford is another such level crossing, 
which is interesting for another reason. It is where the 
Nottingham and Lincoln of the Midland section is also 
crossed by the North main line of the London and North- 
Eastern. The latter is by far the more important, but as 
the Great Northern was the later comer, the London, 
Midland and Scottish, as successor to.the Midland, coa- 
trols the crossing. The late C. E. Stretton, in his enthu- 
siasm for the Midland, suggested that the Great*“Northern 
should have gone over’or under the Midland by a bridge 
to avoid the crossing. Whilst level crossings of railways 
may be dangerous, it is a satisfaction that Parliament in 
1846 did not regard them as such or that splendid stretch 
of the Great Northern main line would have been spoilt 
for the sake of a line which has only a dozen or so slow 
passenger trains a day, 


Notes and Memoranda. 


—— 


An American lead pencil company has recently intro- 
duced a new series of pencils, similar in general propor- 
tions to the ordinary drawing pencil, but with “ leads ” 
of different colours, such as red, blue, green and yellow. 


A samPLe of Canadian bentonite has been supplied to a 
large British soap-making firm, for testing in the manu- 
facture of soap. Heretofore, bentonite from Greece has 
been generally used for this purpose. Early reports 
indicate that the Canadian bentonite has been found at 
least as satisfactory as the European product. Samples of 
Canadian magnesite are also being submitted to practical 
tests. Magnesite is noted for its heat-resisting qualities. 
If the Canadian material should prove successful, large 
quantities of the mineral] will be utilised. 

In bringing power from the Lake Cushman hydro- 
electric plant now being built by the city of Tacoma, 
Wash., it will be necessary, according to the Engineering 
News-Record, to carry the 100,000-volt transmission line 
across “‘ The Narrows,” in the lower end of Puget Sound, 
by a 6240ft. span. The idea of using messenger cables on 
this long span was finally abandoned, and the contract 
was recently awarded under a plan which calls for the 
current to be carried by l}in. steel cables. Two three- 
phase circuits will be carried across the long span and the 
design is such that in case one circuit is out of use the other 
can be made to carry the double load without heating the 
conductors unduly. In doing double duty in this way a 
single circuit would be carrying about 600 ampéres. 

In company with thirteen other States, experiments in 
rural electrification are being carried on in Michigan, where 
a committee for that purpose was appointed by the Public 
Utilities Commission two years ago. This committee is 
made up of representatives of the Agricultural College, 
State Department of Agriculture, agricultural publica- 
tions, electric public utility companies, state grange and 
other agricultural organisations. G. W. Bissell, dean of 
engineering, Michigan Agricultural College, is chairman. 
There are approximately three thousand strictly rural 
electric consumers in the State at the present time served 
by distribution lines financed for the most part by the 
consumers themselves. It is believed that the business 
will presently be sufficient to justify the companies in 
building distribution lines. 

ACCORDING to statements made in the German news- 
papers, Norway now occupies the second position in the 
world as an aluminium producer, the United States being 
first. As compared with only 6000 tons in 1913, the manu- 
facture of aluminium in Norway last year is stated to have 
amounted to 22,000 tons, and to have thus surpassed that 
of Germany, Switzerland, and France. The Norwegian 
Nitrit Company recently increased its share capital from 
5,000,000 kr. to 15,000,000 kr., and proposes to raise its 
last year’s record production of 12,000 tons of aluminium 
to 15,000 tons this vear. The Norwegian Aluminium Com- 
pany turned out 7000 tons last year, and will presumably 
be able to increase this quantity in the current year by the 
utilisation of the water powers in the north. The value of 
the Norwegian exports of aluminium in 1924 amounted to 
62,000,000 kr., as compared with 33,600,000 kr. in the 
previous vear. 

Ir seems somewhat anomalous in view of the generally 
recognised depression in shipbuilding throughout the 
world to state that the tonnage of motor vessels launched 
during March was far greater than any previous month, 
and during the first quarter of 1925 many more motor 
vessels left the ways than in any corresponding period 
since the oil-engined vessel first made its appearance. 
The explanation, according to the Motor Ship, is that 
motor shipbuilding has virtually been the saving of the 
situation, for steamer construction has very seriously 
diminished, more particularly abroad. Last month, cargo 
vessels totalling 138,000 tons deadweight—over 76,000 
tons in Germany—and passenger liners of 25,000 tons 
gross were launched, whilst for the quarter just ended the 
figure is well over 300,000 tons. During March orders were 
placed for new motor ships of 158,000 tons, which is 
believed to be a record figure for any month. 

At the annual meeting of the Société de l'Union Miniére 
du Haute Katanga, recently held in Brussels, it was 
reported that considerable attention was being devoted 
to the electroytic treatment of low-content copper ores 
from the company’s mines in the Belgian Congo. The 
results obtained at the experimental station, which has 
a monthly capacity of 100 tons, had encouraged the 
directors to proceed with the installation of a first plant 
for the treatment of ore capable of producing about 30,000 
tons per year. Two further units each of the same capacity 
will be installed at a later date. The plauts will be operated 
by power supplied by a hydro-electric station which is 
to be erected by an associated concern, the Société Filiale 
Hydro-Electrique, utilising the power of the river Lufira. 
In order to meet the ever-growing demand for refined 
copper, the Haute Katanga Company has also decided to 
establish, in conjunction with the Société Générale Métal- 
lurgique de Hoboken, an electrolytic refinery capable of 
dealing with about 30,000 tons per year. 

A survey of Snake River from Lewiston, Idaho, to 
Huntington, Ore., a distance of 187 miles, made by engi- 
neers of the Geological Survey, shows that in this distance 
there is a fall of 1321ft., and sufficient flow to make possible 
the development of over 1,000,000 horse-power of energy. 
The survey included a study of the divide between the 
Snake and Salmon rivers. Fifteen undeveloped power 
sites were studied, which, with the present flow, could 
develop 1,430,000 horse-power for 50 per cent. of the time 
and 861,000 horse-power for 90 per cent. of the time. With 
regulated flow and complete irrigation developments, 
1,080,000 horse-power could be developed for 50 per cent. 
of the time and 750,000 horse-power for 90 per cent. of the 
time. One project considered includes the making of a 
diversion dam on Salmon River, a tunnel to Snake River, 
and a dam on Snake River. As this project would 
make possible the development in one plant of 910,000 
horse-power for 50 per cent. of the time and 636,000 herse- 
power for 90 per cent. of the time, the site is one of the 
largest yet undeveloped in the country. The only site 
developed in this stretch of Snake River is a 12,400 horse- 








power plant near Copperfield, Ore, 


Miscellanea. 





Ir is reported in the daily Press that a Douglas motor 
cycle climbed Kop Hill, near Princes Risborough, during 
the Essex Motor Club trials, at an average speed of over 
80 miles per hour. 


Tue old Regina gold mine in Canada, which attracted 
much attention some twenty-five years ago, but which 
has been shut down for the past seventeen years, is to be 
reopened. The original workings extend to a depth of 
over 500ft. 


Tue Sydney steel plant, Nova Scotia, is now producing 
almost at capacity, and in the past few weeks severa! 
departments have set new records for production. The 
total number of men employed on March 3rd, not includ 
ing the office staff, was 2116. 


TurovuGH telephonic connection has been established 
between Bombay and Delhi, vid Agra, Rutlam and Surat, 
and the results aro said to be very satisfactory. There 
are three repeater stations, namely, at Agra, Rutlam an 
Surat, the object of these being to amplify the voice over 
a distance of 920 miles. 


Tue Town Clerk of Middlesbrough has been authorised 
to make application to the Ministry of Transport for per- 
mission to borrow £933, one-third of the capital expendi. 
ture to be incurred in the provision of new petrol-electric 
trolley vehicles—or the conversion of the present vehicles 
—for the Teesside Railless Traction Board. 


Coxe production has been commenced at the ovens at 
Fernie, British Colombia, for the first time since the plant 
was closed down six years ago. There are 128 ovens in 
operation, and others will be heated as quickly as possible. 
Coke will be shipped to the Trail smelters again, and busi- 
ness is expected to work back gradually to its former 
volume. 


Tue Nottingham County Council proposes to purchase 
from the Gunthorpe Bridge Company the existing 
bridge over the river Trent, so that it may be demolished 
and a new span built across the stream at a site slightly 
to the east of the present structure. The object is to 
relieve the traffic from Nottingham going towards the 
Great North Road. 


An excellent seam of anthracite coal has been reached 
at the new slant of the Gellyceidrim Colliery, Glanamman. 
This is the second seam struck within the last few months. 
Known as the Lower Tyllwyd, the new seam is 4ft. thick. 
This new colliery, consisting of two slants driven from the 
surface, was commenced eighteen months ago, and the 
lower seam now struck was reached at a distance of 510 
yards. 


Tse Durban Navigation Collieries at Dannhauser, 
South Africa, have, says the Iron and Coal Trades Review, 
recently acquired a large area of coal-bearing ground in 
the vicinity of their existing property, and it is proposed 
to open this up by means of one or more new pits of large 
productive capacity. New plant will be installed at the 

xisting pits, and when the additional colliery is equipped 

and the new area in full working commission, the 
Durban Navigation pits will take high rank amongst the 
leading coal producers in Natal. 


Tur London, Midland and Scottish Railway, states the 
Electrical Times, has decided to carry out an elaborate 
scheme of alteration and building at its Crewe tocomotive 
works. Plans have already been passed, and the work is 
to begin immediately. The scheme is largely the outcome 
of the increased size and weight of modern locomotives. 
The old erecting shops are to be provided with high-speed 
electric cranes. The remodelling of all the steel plent and 
the introduction of newer types of appliances are part of 
the scheme. The alterations will entail an expenditure of 
nearly £500,000. 


Accorpinc to Indian Engineering, boring operations, 
which had been conducted for several months past by the 
Mysore Government at Ramasudram, a distance of about 
8 miles from Oorgaum, across country, and about IS 
miles by rail from Bowringpet, have revealed a new seam of 


1s 


coal. With a view to sinking a prospecting shait, the 
Mysore Government has requested the Oorgaum Gold 
It is 


Mining Company, Ld., to undertake the work. 
expected that this discovery of coal, it it comes up to 
expectations, will prove of immense benefit no* only to 
the Kolar geld mines, but also to the railways of South 
India. 


RECENTLY one or two prominent shipowners and ship- 
builders have predicted that the shipbuilding revival, 
when it comes, will be due to an increased demand for 
motor vessels. According to the Motor Ship, there has 
already been such a revival, but it has occurred in countries 
other than the United Kingdom. On the Continent ship 
building prospects have improved, owing to the large 
number of motor vessels that have been laid down, for 
it is estimated that 75 per cent. of recent orders have been 
for oil-engined craft. At the end of 1924 the motor tonnage 
under construction was 923,738, and this has now increased 
by about 25 per cent. There are over 200 large oil-engined 
ships on order, including twenty passenger liners of 
255,000 tons gross, whilst about thirty steamers of 250,000 
tons deadweight are being, or will soon be, converted to 
motor vessels. 

tT is announced by the Post Office euthorities that the 
prize offered for the most suitable design for telephone 
kiosks has been awarded to Sir Gilbert Seott. The design 
has been submitted by the Post Office to the Metropolitan 
Boroughs Standing Committee as an alternative to the 
concrete kiosk, and it has been accepted. The kiosks 
will be made of cast iron sections assembled on the site, 
and will be just over a yard square inside and 8ft. 6in. 
high overall. The door will be of teak, and the window 
operinge in two sides and the door will be divided into 
eighteen small panes. An electric lamp will be fixed in the 
centre of the ceiling to light the interior of the kiosk and 
also to illuminate the word “ Telephone,” which will 


appear on the four sides in dark bine letters on an opal 
ground. The first of the kiosks should be ready in about 
eight weeks, and will probably be erected in Kensington, 
but it will be some months before they are erected in 








considerable numbers, 
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Australian Naval Defence. 


CoMING as it does at a time of profound depres- 
sion in the shipbuilding and allied trades, the order 
for two large cruisers for the Australian Navy, 
which, according to reports from Australia, have 
been placed with John Brown and Co., Ltd., of Clyde- 
bank, has been hailed with satisfaction throughout 
the country. The approximate value of this con- 
tract is £4,250,000. It has been stated also that 
Vickers Ltd., of Barrow, have taken an order from 
the Australian Government for two submarines, 
to cost £716,340 together. The caution with which 
we speak of these orders will not escape attention. 
As a matter of fact, they are, at the moment of 
going to press, enveloped in some mystery, and 
we have been unable to ascertain that either of 
the orders has been actually placed. Indeed, there 
are rumours that the contract will not appear in 
this simple form. It seems, however, to be certain, 
from a statement made by Sir Joseph Cook at the 
dinner of the Institution of Naval Architects on 
Wednesday night, that the orders will be placed 
in this country, and British industry will, there 
fore, benefit to the extent of nearly £5,000,000 
by Australia’s decision to reinforce her naval 
squadron. Not less than 60 per cent. of this 
large sum will be paid out as wages, and many 
districts other than the Clyde will share 
in the distribution, for the arming and equip- 
ping of a modern warship involve the placing of 
sub-contracts over a very wide area of industrial 
Britain. If the order for the cruisers is confirmed, we 
shall have to congratulate John Brown and Co., Ltd. 
on having obtained the most valuable naval contract 
which has been awarded to any firm in this country 
since the peace. The same company, it is true, was 
to have been entrusted with the building of one 
of the four battle-cruisers authorised under the 
Navy Estimates of 1921, but all these vessels were 
subsequently cancelled by the Washington Naval 
Agreement. The total cost of the two Australian 
cruisers will exceed by at least a million that of 
a first-class battleship of the pre-war era. It is 
understood that the vessels will be indentical with 
the five ‘‘ County ” cruisers now being built for 
the Royal Navy—three in State and two in private 
yards. The two Commonwealth submarines which, 
it is reported, will be constructed by Vickers Ld., 
have previously been described as vessels of the 
ocean-going type, with a cruising endurance of 
3000 miles. They will, of course, be much smaller 
than the huge submarine X 1, but it is a striking 
fact that their collective cost will be £200,000 below 
that of the former vessel. The expenditure of 
more than £900,000 on a single submarine, ad- 
mittedly of a novel and untried design, has yet to 
be justified by results. 








the Australian Government decided to have its 
four new vessels of war built in Great Britain. Its 
political opponents did their utmost to thwart this 
resolve, but economic facts proved too strong for 
them. At no time, we understand, was there any 
question of building the submarines in Australia. 
Not only do these boats represent a highly speci- 
alised branch of construction, but since their 
design embodies many features which the Admiralty 
regards as confidential, it appears to have been 
thought that Imperial interests would best be 
served by having the work done here. It was in 
regard to the cruisers that a battle royal had to be 
waged by Mr. Bruce and his supporters. Local 
interests demanded that at least one of the ships 
should be constructed in Australia. Two of the 
existing cruisers of the Commonwealth Fleet were 
built at the Cockatoo Island yard, Sydney, it 
was pointed out, and there seemed on the face of 
it no adequate reason why one, if not both, of the 
new vessels should not be built by Australian 
labour. But on going into figures the Government 
soon discovered a powerful objection to this 
course. When the lowest British and the lowest 
Australian tender were compared, the latter was 
found to be about £400,000 higher than the former. 
By placing both the orders in Great Britain, a 
sum of £800,000 would thus be saved, and that 
step, it appears, has accordingly been taken. 
Though the Government’s critics may not be 
silenced, public opinion in the Commonwealth 
generally is sure to approve a decision clearly 
dictated by sound economic sense. It is not often 
that so high a degree of moral and political courage 
is shown by a party administration in any country. 
The £800,000 saved by this wise resolution is to be 
invested in a seaplane carrier of Australian con- 
struction. When all the new vessels are ready for 
service the Commonwealth Navy will have received 
a substantial addition to its fighting strength. Few 
of its present ships are of modern design, and 
although expensive to maintain, they afford scant 
protection to a State which is dependent on sea 
power for its existence. But modern ships of war 
are so costly that it would be quite impossible for 
Australia, under present conditions, to keep up a 
fleet of the dimensions of her pre-war establish:- 
ment. The most she can do is to provide herself 
with a limited number of vessels suitable for com- 
merce and coast protection, while continuing to 
rely upon the Royal Navy as her sure shield against 
aggressive action by some powerful enemy. Cir- 
cumstances are combining to promote the cause of 
Imperial naval unity, which is symbolised by the 
projected base at Singapore. For many years now 
Australia has clung tenaciously to the principle 
of independent control over such armed forces as 
she maintains at her own expense, and her claim 
in this respect is unreservedly admitted by the 
Home Government. But the most patriotic 
Australians readily concede the importance of 
standardising the naval armaments of the Empire 
—alike in organisation, training, and material—so 
that in time of crisis all these forces may coalesce 
into a strategical unit. By this system adequate 
protection is at all times assured to the Overseas 
Dominions no less than to the Mother Country, 
and we are of those who look forward with con- 
fidence to the day when the burden of defence, 
hitherto supported in great measure by this country 
alone, will be apportioned more equally among the 
peoples of the Empire. It is not too much to hope 
that the fine example set by Australia in building 
up a new naval squadron will encourage other 
Dominions to take similar action. New Zealand, 
whose resources are not. yet equal to a shipbuilding 
programme, has generously offered to defray the 
maintenance charges of a second cruiser. During 
the autumn, therefore, the Diomede will join the 
Dunedin for service in New Zealand waters. The 
naval policies of Canada and South Africa have 
yet to be defined, but in both countries the recent 
visit of the Special Service Squadron appears to 
have stimulated popular interest in this question, 
and a section of the Canadian Press is urging the 
need for a more active policy in relation to naval 
defence. 

In connection with the new Australian contracts, 
it is of interest to recall the fact that John Brown 
and Co., Ltd., were the builders of the battle-cruiser 
Australia, the first flagship of the Commonwealth 
Fleet. Delivered in 1913, this fine vessel played 
a useful part in the war, serving first in the Pacific 
and latterly with the Grand Fleet in the North 
Sea, though she had the misfortune to be in dock 
when the Battle of Jutland was fought. Her 
career was terminated by the Washington Treaty, 
pursuant to which she was sunk outside Sydney 








world which is likely to be of interest to engineers, 


It was only after prolonged consideration that 





Harbour last year. When the two new cruisers are 





384 





THE ENGINEER 


Apri 3, 1925 








commissioned, the Melbourne and Sydney will 
probably be laid up or scrapped. Both date from 
1912, and their speed of 25 knots is much below 
present-day requirements. The Brisbane and 
Adelaide are of the same class, but of later con- 
struction, and may therefore be retained on the 
active list for some years to come. The only other 
effective combatant ships are six destroyers, which 
were presented to the Commonwealth by the Home 
Government in 1919. Apart from the delay in 
completing the Singapore base, Japanese naval 
progress was probably a factor in determining the 
Australian people to put their sea defences in order. 
Although the Empire’s relations with Japan are of 
the friendliest, it is rightly felt that steps must be 
taken to restore the balance of power in the Pacific, 
where British interests are so extensive and im- 
portant. When her building programme matures 
a few years hence, Japan will possess twenty-five 
cruisers of modern design, all of which are 6 to 
8 knots faster than any of the existing Australian 
ships. Japan will also have a very large flotilla 
of ocean-going submarines, and, behind these 
skirmishing forces, the third largest battle fleet 
in the world. Compared with this formidable 
aggregation of power, the Australian programme 
ean hardly be described as ambitious. Like the 
British Government's decision with regard to 
Singapore, it has been prompted solely by defensive 
considerations. Under no conceivable circum- 
stances could either the Singapore base or the 
Australian Fleet represent a menace to the Power 
that enjoys undisputed command of the north- 
western area of the Pacific Ocean. 


The Future of the Marine Steam Engine. 


On a tonnage basis one merchant vessel out of 
every three of those now eing built in the whole world 
will, when put into service, be driven by internal 
combustion engines. From this prime fact we infer 
that whatever engineers and shipbuilders may 
think or say regarding the technical merits of the 
heavy oil marine engine, the world’s shipowners are 
largely satisfied that the motor ship is no longer an 
experiment, and that it possesses definite advan- 
tages over the steam ship. It may be assumed 
with confidence that the shipowners have a solid 
basis for their faith in the motor ship, and that it 
is not inspired by the prevailing depression in their 
industry and a desire to seize any opportunity, 
however desperate, of improving the outlook. The 
situation is a remarkable one, for while the ship- 
owners are substantiating their faith in the motor 
ship in a most practical manner, marine engineers 
and shipbuilders are still far from unanimous in 
their views regarding the heavy oil marine engine, 
and indeed are still, in this country at any rate, 
to a large extent engaged upon its technical develop- 
ment. In brief, the position is the very reverse 
of what, on its prime facts, it ought to be. The 
subject divides itself into a consideration of the 
slow-speed cargo type of ship, and a consideration 
of the fast high-powered passenger vessel. As 
regards the slow-speed vessel of moderate power, it 
is to be observed that while the big majority of the 
motor ships now in service or under construction 
are of this type, marine engineers have only just 
begun to determine its merits on a basis of precise 
measurements, and are still very uncertain as to 
what their verdict will be. As regards the fast 
passenger motor liner, the position is that while 
one, the Aorangi, has been completed and put into 
service, and others of a similar size are being com- 
pleted, authoritative opinion on the engineering 
side has been expressed to the effect that such 
vessels exceed or mark the limit of the useful appli- 
cation of the internal combustion engine for marine 
propulsion. On the one hand, we have the views 
of Sir George Goodwin and those who agree with 
him that at present there is no reason to suppose 
that the requirements of vessels, other than sub- 
marines and mercantile ships of moderate powers, 
will ever be adequately met by internal combustion 
engines of the reciprocating type. On the other 
hand, we have the school of thought expressed 
recently by Sir Fortescue Flannery and Lord 
Bearsted which holds that, except for some special 
purposes, the steam engine as an instrument of 
marine propulsion is rapidly dying. 

In the paper which Sir John Biles read at the 
opening meeting of the Institution of Naval Archi- 
tects, and which we reprint elsewhere in this issue, 
some important considerations are to be found 
which must be weighed with care if we would justly 
appraise the situation. Sir John will not admit 


that the marine steam engine is dead or even dying. 
Comparing the Aorangi with an actually existing 
oil-fired steamer with double-reduction turbines, he 


admits that the steamer burns more than twice 
the amount of fuel consumed by the motor ship 
per shaft horse-power hour, that for equal voyages 
it has to carry three times the weight of oil and 
water, and that the area of the machinery openings 
in the decks is 10 to 11 per cent. greater. He argues, 
however, that the extra space occupied by the 
machinery in the steamer could be recovered by 
increasing the length of the vessel by a mere 4ft. 
or so, and that the increased weight of fuel and oil 
carried is to some extent set off by the increased 
mean gain in speed secured during the voyage 
by the progressive reduction of the weight carried. 
Tackling the main problem, that of the high fuel 
consumption of the steamer, he argues that the 
adoption of certain modern land power station 
practices on board the steamer would raise the 
overall thermal efficiency to a value not much 
inferior to that of the best heavy oil equipment, 
and would give a strongly competitive commercial 
efficiency. The power equipment visualised by 
Sir John embraces the use of triple-expansion 
turbines, driving through a combination of double 
and single reduction gearing, and taking a supply 
of high-pressure superheated steam—500 lb. and 
700 deg. Fah.—from oil-fired water-tube boilers 
equipped with waste gas air pre-heaters and exhaust 
and bleeder steam feed-water heaters. With such 
an installation he foresees a steam consumption 
not exceeding 6.9 lb. per shaft horse-power hour. 
He is supported in his claims for such an equip- 
ment by the views of Sir Charles Parsons as to its 
practicability, and by the fact that Messrs. Bab- 
cock’s, Yarrow’s and Howden’s have built, or are 
building, marine boilers of the class indicated, or 
something very similar thereto. Comparing two 
20-knot, 27,000 shaft horse-power vessels, one 
equipped with heavy oil engines and the other with 
high-pressure turbines on the plan outlined, he 
estimates that on a double journey across the 
Atlantic the steamer would show to advantage, 
to the extent of 1052 tons in the weight of machin- 
ery, fuel and water to be carried. In arriving at 
that figure Sir John, it should be noticed, deducts 
from the economy of weight shown by the steam 
machinery only half the weight of the extra fuel 
and water which the vessel would have to carry, 
the object being to present the advantage in the 
mean state of the vessel during the voyage. On 
the financial side, it is estimated that the cost of 
the machinery would lie handsomely to the advan- 
tage of the steamer, and that the annual charges 
for interest, depreciation, &c., would show a pro- 
portionate reduction. Under the heading of 
running expenses, the steamer would cost more per 
year for the fuel consumed, for the feed water used 
and for the wages paid to the engine-room staff, 
but would save a considerable sum on lubricating 
oil. All told, the annual sum involved in meeting 
the running expenses and charges would be £13,000 
less for the steamer than for the oil-engined vessel. 
It is not without interest to note that this saving 
can be almost wholly accounted for by the extra- 
vagance of the oil engine in the matter of lubricat- 
ing oil, and that the sum charged against this 
item for the motor ship, £11,554, is actually in 
excess of the annual wages paid to the engine-room 
staff. It would appear, too, that the economy 
estimated for the steamer is sensibly affected by 
the speed of the vessels compared. If the speed is 
changed from 20 to 17 knots, the saving per year 
is reduced from £13,000 to £7000. From these 
figures we may estimate that for vessels of between 
13 and 14 knots speed the saving would entirely 
disappear. 

The direction and tone of the discussion on Sir 
John’s paper surprised and disappointed us. With 
perhaps two shadowy exceptions, all who took 
part in it united in praise of the steam engine for 
marine propulsion, and in rejoicing at the evidence 
provided by the paper that its day was not yet 
over. For some reason, at which we can only guess, 
those who might have supported the heavy oil 
engine either did not attend or remained silent. 
Yet ample opportunity for presenting an entirely 
different aspect of the subject was afforded to 
them. In spite of the fact that we have a very real 
fondness for the marine steam engine, in spite of 
the fact that we have not yet grown to love the 
heavy oil engine as a means of propelling ships, in 
spite of the chorus of approval heard on Wednes- 
day morning, we are not convinced by Sir John’s 
arguments and figures. At half a dozen different 
points they might be attacked by the advocate of 
the oil engine, and converted to an entirely opposite 
conclusion. In estimating the commercial advan- 
tage of the high-pressure turbine system, Sir John 
bases the cost of the annual fuel bill for the hypo- 








thetical motor ship on a consumption of 0.5 Ib. 








per shaft horse-power per hour. On her trials, 
as he himself records, the Aorangi used less than 
0.45 lb. for the main and auxiliary engines to- 
gether, and on her first voyage, as her logs show, 
she used 0.46 lb. for all purposes. If we take the 
latter figure as correct, it would produce a reduc- 
tion in the annual estimated cost of running the 
hypothetical motor ship at a speed of 20 knots, 
almost sufficient to wipe out the whole of the 
advantage alleged to be possessed by the high- 
pressure turbine ship. Accompanied by a slight 
reduction in the very extravagant lubricating 
oil consumption set against the motor ship, the 
annual cost of steamer would become greater 
than that of the motor ship. Again, in the matter 
of cost of the fuel, Sir John bases his estimates on 
a charge of £4 per ton for “ Diesel” oil and £3 5s. 
per ton for boiler oil. Heavy oil engines have 
already been constructed to run on boiler oil, 


between which and “ Diesel” oil there. would 
appear to be no essential physical difference. If, 
instead of taking the premium on “ Diesel” oil 


at 15s., Sir John had set it at half that figure, 
he would have failed to show any saving in the 
annual cost of the steamer. 

The saving in the annual cost attributed 
to the steamer depends, it will be found, entirely 
on the alleged lower relative first cost of the 
machinery, for its running costs are actually 
entered at some £10,000 more than those of the 
motor ship. Sir John bases the cost of the oil 
engines on a figure of £17 per shaft horse-power, and 
that of the steam machinery on one of £12 5s. 
That difference may prevail to-day, but it is bound 
to decrease when thé manufacture of oil engines 
becomes as thoroughly established as is the pro- 
duction of steam machinery. The charges for 
interest, depreciation, insurance and maintenance 
are in both cases calculated at 18} per cent. on the 
cost of the machinery, a fact which seems to indi- 
cate that in Sir John’s opinion there is little to 
choose between the reliability of the two classes of 
plant, a point which might have been used with 
effect by an oil engine advocate to combat the 
suggestions made during the discussion that the 
situation was otherwise. Much, too, might have 
been made of the question of complexity, for it is 
evident that with the additions proposed by Sir 
John. the outstanding advantage of simplicity 
possessed by the steam engine would he wholly 
destroyed. The argument adopted in connection 
with the alleged saving in weight carried by the 
steamer might also have been attacked, for that 
saving, being based on half the weight of fuel and 
oil used on the voyage, is not effective at the start, 
and cannot therefore be used for the accommoda- 
tion of additional cargo, unless such cargo can be 
taken in at an intermediate port and stored in the 
bunkers or water tanks. Neither can the weight 
saved be properly translated into terms of addi- 
tional power of machinery, unless a corresponding 
sacrifice is made of initial carrying capacity. These 
and other matters might have been dealt with by 
the oil engine advocates, had they taken part in 
the discussion. Whatever may have been the 
reason why they were absent or silent, it is to be 
trusted that it did not spring from a half-hearted 
interest in a form of marine prime mover which, 
no matter whether we like it or not, is being wanted 
each year in increasing numbers, and which is 
being developed and applied with enthusiasm and 
vigour by foreign competitors. 








Obituary. 





HENRY EDWARD JONES. 


Mr. Henry Epwarp Jones, whose sudden death, 
at the age of eighty-two, occurred at his country 
home, Marden Ash, Ongar, on March 24th, had for 
many years been regarded as the doyen of the gas 
industry, in which, during the greater part of his long 
and active life, he was a forceful and outstanding 
figure. Mr. Jones was almost the last survivor of a 
small band of veterans in whose keeping the interests 
of the towns’ gas industry have lain for the past half 
century, amongst his distinguished co-workers and 
contemporaries being Sir George Livesey, Sir Corbet 
Woodall, William Newbigging, A. F. Phillips, and 
Charles Hunt. During his later years it was mainly in 
connection with the administration of gas under- 
takings, not only in this country, but in many parts 
of the world, that Mr. Jones was known, and his 
services were in great request in the Committee rooms 
of the Houses of Parliament as an expert witness 
whenever Bills and Orders relating to the supply of 
gas were under discussion. The vigour with which 
he expressed his views, and the obstinacy with which 
he adhered to his convictions, gained for him the 
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reputation of an invaluable expert witness, and there 
is no question that once his mind was made up as to 
the justice or expedience of some particular cause, 
which he had set out to further, he was never content 
to rest until his purpose had been accomplished. The 
secret, in fact, of his striking success in his own par- 
ticular sphere was an unlimited capacity for work, 
coupled with the gift of inspiring those who served 
him to give of their utmost and best. 

Mr. Jones was more or less cradled in the gas 
industry, for he was the son of Mr. Robert Jones, who, 
from 1854 to 1881 was chief engineer to the Com- 
mercial Gas Company, the great undertaking which 
at present supplies seven square miles of the East 
End of London and a population of approximately 
half a million. His preliminary training was carried 
out in the locomotive shops of the London and 
South-Western Railway Company, but once the 
principles of mechanical and civil engineering were 
acquired his activities were deflected to the gas 
industry, and in the early ‘sixties he was appointed 
engineer to the Wandsworth Gas Company. From 
then onwards promotion followed promotion, until in 
1880 he became chief engineer of the Commercial 
Gas Company on the retirement of his father. This 
appointment, combined with close connection with 
many other undertakings, either as consultant or 
director, he held until 1903, when he was succeeded 
by his son, Mr. Stanley H. Jones, M. Inst. C.E., the 
present general manager of the company. 

During the past quarter of a century Mr. Jones’ 
interests in the gas industry were continually widen- 
ing. Apart from the influence he exerted as consulting 
engineer to innumerable undertakings he was, on 
account of the technical and financial success of the 
concerns with which he was connected, invited to 
join the directorates of a number of companies. At 
the time of his death he was deputy chairman of the 
Commercial Gas Company, chairman of the Wands- 
worth Gas Company, of the Bombay Gas Company, 
of the European Gas Company, and of the Primativa 
Gas Company of Buenos Aires. From the engineering 
societies and technical institutions honours naturally 
came freely, although as a contributor to technical 
proceedings Mr. Jones was remarkable for a reticence 
which can readily be explained by the busy life which 
he led. It was, however, greatly to his credit that he 
was almost the sole gas engineer of the old school who 
kept the principles and practice of gas engineering 
in the view of the Institution of Civil Engineers, and 
it is largely owing to his influence that this at-one-time 
rather despised branch of engineering has come to be 
regarded as a worthy and indispensable factor in the 
amenities of everyday life. His work in this direction 
was rewarded by a Tefford gold medal, a Telford 
premium, a Stephenson medal, and a Watt medal, 
while he undoubtedly found the culmination of his 
ambition in his election as president of the “ Civils ”’ 
in 1917. This, it is worthy of note, was the first and 
only occasion on which a ,as engineer has occupied the 
presidential chair of the premier engineering institu- 
tion of the world. 

In 1904 Mr. Jones was president of the Institution 
of Gas Engineers, and at a later date founded the 
London medal of that institution, which is awarded, 
at the discretion of the Council, for any outstanding 
paper dealing with gasworks engineering and design. 
There can be no doubt that his ripe and diverse expe- 
rience in both technical and administrative direc- 
tions will be sadly missed by the somewhat highly 
specialised industry which he so diligently served. 
By his technical colleagues of his own generation he 
was regarded with unusual affection, and, though at 
times the younger members of the profession may 
have smarted under his lash, they will not fail to retain 
for him a respect which was his due, fully appreciating 
that, when his condemnation was incurred, it was the 
natural outcome of his zest for work, and that there 
was usually justification for it. 


T. J. REYNOLDS. 


THE death is announced as having taken place on 
Monday, March 23rd, of Mr. T. J. Reynolds, who for 
many years had been in charge of the installation of 
all turbo-generator plant manufactured by the 
British Thomson-Houston Company, Ld. 

Mr. Reynolds, who was the second son of the late 
Major T. W. Reynolds, R.A.8.C., was born at Alder- 
shot on December 8th, 1876. He was trained in the 
steam and mechanical engineering departments of 
Combe, Barbour and Combe, Ld., Belfast, and after 
many years in the merchant service—P. and O. Steam 
Navigation Company and Ocean Steamship Company, 
Liverpool (Alfred Holt and Co.)—-he joined the 
B.T.H. Company’s construction staff, being placed 
in charge of his department in 1913. For the past 
twenty-two years Mr. Reynolds had been closely 
identified with the turbines of that company, and he 
was recognised as having unique experience and skill 
in their installation and maintenance. His death will 
be greatly regretted, not only by the company to 
which he had been a faithful servant for so long, but 
also by very many central station and other engineers 
throughout the country, amongst whom he was widely 
known and very highly respected. 


SAMUEL PETER AUSTIN. 
Tue death of Mr. Samuel Peter Austin, head of the 


took place at his home, Holin Hall, near Ripon, on 
Wednesday, March 25th. Mr. Austin started work 
early in life and went right through all the ramifica- 
tions of the shipbuilding business, so that when he 
succeeded his father in the control of a slipway near 
the Wearmouth Bridge at the age of twenty-five he 
was well equipped to carry on the business, and it 
prospered until it included several berths, a dry dock 
and a pontoon. He was one of those who preached 
and practised the doctrine that capital and labour 
should work hand in hand, and was connected with 
many philanthropic institutions, besides being a 
director of the Sunderland Gas Company and a 
Justice of the Peace. Mr. Austin, who was eighty- 
two years old at the time of his death, was pre- 
deceased by his only son. 
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By GEORGE 
Calcutta and 
1924. Price 


Sewage Disposal in India and the East. 
BransBy WIiciiams, M. Inst. C.E. 
Simla: Thacker, Spink and Co. 
10/8 rupees. 


Mr. Bransspy WILLIAMS, in addition to other quali- 
fications fitting him to write such a volume as that 
under consideration, is Chief Engineer to the Public 
Health Department of the Government of Bengal. 
He has, therefore, had exceptional opportunities of 
studying the problems he discusses. As a matter of 
fact, in perusing his book, the reader is constantly 
being reminded that the author is well acquainted 
with local conditions. We must confess, therefore, 
that at the outset we were inclined to wonder why 
80 many references—-some of them of considerable 
length—are made to sewage disposal plant and 
apparatus at work in countries, the climates of which 
are very different from that of India, since methods 
of sewage disposal, which are quite suitable for 
temperate climates, may be inapplicable in tropical 
and semi-tropical climates. Mr. Williams’ purpose, 
however, has, so he states, been to give as complete 
an account as possible of the various systems of sewage 
disposal that have been adopted from time to time 
in other parts of the world, and to explain the reasons 
that make some of these processes more particularly 
suitable to the East, with or, without modification. 
As a result, he has succeeded in producing a book 
which is eminently readable, though there are perhaps 
portions which might have been omitted without 
detracting from the general utility of the work. For 
example, a good deal of the first chapter, which is 
almost entirely historical, might well have been left 
out. However, that is a small! matter. 

Chapter IT. deals with the chemistry of sewage, and 
in it the difference between Indian and European 
sewage and the methods of chemical analysis em- 
ployed in disposal works, are discussed. In Chapter 
III. the author proceeds to review the nature of the 
changes undergone by sewage during the process 
of purification, and to compare standards of purity 
required for effluents in England and India. ‘ The 
conditions in India,’ we read, “render the laying 
down of any general standard of chemical purity an 
impossibility at present It would seem that a con- 
siderably lower standard as regards nuisance pro- 
duced by sewage effluents might be reasonably in- 
sisted on in most places in this country [India] than 
in England. In the former country the ordinary 
nuisances to be met with in the towns and their 
surrounding country so far transcend anything that 
the ordinary inhabitant of present-day England can 
imagine, that the nuisance from even an unsuccessful 
sewage purification works would seem mild in com- 
parison. Nevertheless, the persons who tolerate the 
abominable condition of privies that are cleaned once 
a week, or, in many cases, not at all, or the procession 
of conservancy carts, that are to be met with at all 
times of the day in narrow streets and thickly popu- 
lated areas, are the first to raise a clamour if the 
slightest smell reaches them from a sewage works. 
A further uncertain factor in the problem of sewage 
disposal is the interpretation that may be placed 
upon the legal definition of a ‘ nuisance’ created by 
a sewage works, by the Indian courts of law. The 
result of any litigation in India is even more a matter 
of chance than in England, and it is quite conceivable 
that Indian judges might require a standard of puri- 
fication which it would be found impossible to attain 
in practice.” 

Chapter IV. is devoted to simple methods of sewage 
disposal, such as by the use of privies, by the dumping 
into sewers, by cesspools, &c.; and then the author 
passes on to treatment processes. Preliminary treat- 
ment is dealt with in Chapter V.; settlement with or 
without chemicals in Chapter VI.; septic tanks in 
Chapter VII.; and two-storied tanks in Chapter VIII. 
“The Discharge of Sewage into Tanks, Rivers and 
Tidal Waters’ forms the subject of Chapter IX.; 
‘** Sewage Irrigation” of that of Chapter X.; and 
‘**Contact Beds and Percolating Filters ” of Chapter 
XI. Chapter XII., which runs to thirty pages, is 
concerned with the activated sludge processes, and 
is one of the best in the book. With regard to the 
applicability of this method of sewage treatment to 
Indian conditions, Mr. Williams remarks that its 
field is limited by economic conditions. ‘“‘ With a 
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municipality (including interest on, and repayment of, 
capital at current rates) would work out at about 
14 annas per head per annum. This is nearly 
as much as the amount an ordinary moffussil town 
can afford to spend on the whole of its sewerage, 
drainage and sewage disposal, including construction 
of sewers, outfall works, maintenance and conser- 
vancy. The possibility of introducing the system, 
therefore, seems to depend on obtaining an income 
from the manurial value of the sewage treated, and 
the sludge produced, that would compensate for the 
costly nature of the process.”” ‘“‘ There are, however,” 
he continues, “other questions to be considered 
before it can be said that the activated sludge process 
is suitable for Indian towns. An important one is 
as to how far the large quantity of detritus and mineral 
matter in the sewage of some of the Indian towns, 
and the highly septic condition of this sewage will 
affect the cost and efficiency of the process, and an 
equally important point the necessity for skilled 
expert supervision, which it is impossible to expect 
that sewage works in India will obtain.” 

The subjects dealt with in the two succeeding 
chapters are :—Chapter XIII., ‘‘ Sewage Disposal : 
Trade Effluents,”” and Chapter XIV., “‘ Domestic 
Sewage Disposal: Sterilisation of Effluents,” while 
the final chapter—No. X V.—is set aside for “‘ General 
Considerations.’’ In the latter the author says that 
the final conclusion that must be arrived at is that 
the prospects of improved systems of sewage disposal 
being introduced into oriental towns depend largely 
upon a general education of the inhabitants and their 
elected representatives in the economic value of the 
works required. It will, first of all, be necessary to 
convince them that the reduction of death-rate and 
sickness which results from a modern sanitary system 
is appreciable. It must, he says, be supposed that 
systems of sewage disposal on modern lines will 
eventually become as general in towns in the East 
as in the West. ‘“‘ So far,’’ he adds, “‘ as India is con- 
cerned, certain general propositions may be laid down 
regarding the type of sewage disposal suitable. It 
may be assumed that whatever system is adopted, 
the first consideration will be that it should be most 
economical, consistent with efficiency in operation. 
Having regard to the fact that India is predominantly 
an agricultural country, it may be definitely stated 
that the most satisfactory system is one that will 
return the nitrogen in the sewage to the land as 
manure for the crops, whilst the long periods of 
drought make the utilisation of the water in the 
sewage for irrigation purposes an obviously desirable 
object.” 

Of the volume as a whole, we may add that we have 
read it with a considerable amount of interest. We 
are somewhat surprised, however, that more atten- 
tion is not devoted to the question of gas production. 
Only two pages are set aside for it. It is true that the 
Matunga Leper Asylum plant is mentioned, but only 
seven lines are given to it, and no reference whatever 
is made to the excellent work there of Mr. C. C. James, 
nor to his book ‘“‘ Drainage Problems of the East,” 
which deals with very similar subjects to those dis- 
cussed by Mr. Williams. 
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Water Softening Plant at 
Ellesmere Port. 


\ SHORT time ago We were invite] to inspect a water 
softening plant which has been erected at the corrugated 
iron sheet works of Burnell and Co., Limited, Ellesmere 
Port, by Wollaston Gas Producers (Manchester), Limited, 
for treating water obtained from the canal in order to make 
it suitable for use in Lancashire boilers. In addition to 
being fairly herd this water contains much organic and 
greasy matter. The analysis of the dissolved solids con- 
tained in the water is as follows : 


Parts per 100,000. 





CaSO, 5.59 
CaCO, 9.99 
MgCO, 2.95 
Nat 4.76 
Fe,O, 0.30 
SiO, .. 0.52 
Total 24.11 


The steam-raising plant comprises three Lancashire boilers, 
each 30ft. by 8ft. 6in., with superheaters and economisers, 
two boilers only being kept under steam at a time, and the 
average evaporation is unusually high, namely, 12,500 Ib. 
per boiler per hour, day and night. A section and plan of 
the softening plant and sketches of some of its component 
parts are shown in Figs. 1 and 2 respectively. Referring 
to Fig. 1, it will be seen that the hard water reaches the 
softener through the pipe A. The water is generally drawn 
from the hot well of a jet condensing plant and it reaches 
the softening plant at a temperature of about 100 deg. Fah. 
Some of the water also comes from other sources within 
the works. The reagent solation—milk of lime and soda 
ash—are prepared in the two mixing tanks B B, eech of 
which is provided with a stirring peddle end is capeble of 
running over a twelve-hour shiit, so that one is always 
idle in preparation for the next shift. The solution in the 
tanks is prepared under constant volume conditions, any 
variation required in the treatment of the water being 
effected by alteration of the strength of the rergent 
solution. The solution is added as required to the 
water in a manner which is described later. 

The water with added reagent flows first to a mixing 
hox C, down the pipe D at high velocity to three parts 
down the reaction tank E, and then slowly upwards in 
that tank. The makers claim that, during the flow, perfect 
mixing tekes plece, and that the grease in the water, 
emulsified by the reagent, is attracted by the fine solids 
in suspension and floats to the surface as scum, while the 
heavy sludge in the reaction tank—the result of earlier 
softening—is stirred up by the down flow of the incoming 
water and mingling with it helps to bring down the new 
and lighter releesed solids. The treated and still turbid 
water then passes down the pipe F into the first clarifying 
tank G, which is connected by a pipe to the second clari- 
fying tank G'. The water rises slowly and evenly within 


raw 


a filtering medium. The arrangement, which is well known 
in the alkali industries, is said to be very efficient. When 
the mats show signs of excessive resistance they are lifted 
out and replaced by spares. The fouled mats only need to 
be dried and beaten to he ready for replacement. In the 
plant at Ellesmere Port the mats are, we understand, used 
for periods of six weeks without cleaning. At the filter 
box outlets K K, are provided adjustable weirs which can 
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features, as will be seen from Fig. 2. It is of the oscillating 
bucket type, in which the two compartments or troughs 
of the measuring bucket alternately fill and empty as it 
rocks. The normal number of oscillations per minute of 
the plant under consideration is six, but the speed of the 
mechanism is, as will be understood, regulated by the rate 
of inflow. The rate of oscillation of the tipping bucket is 
controlled by an eir buffer mechanism so that its move. 
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FIG. 2 


be set to ensure that the flow through the clarifying tanks 
is equalised. 

The clarified and roughly filtered water, on leaving the 
tanks G and G! at the top, passes along the pipe L to a 
filter arranged above the soft water tank M. The filtering 
material is either sand or quartz. Instead of falling into 
the storage tank the clerified water can be led directly to 
the feed water tank 
















































































these two clarifying tanks, which, of course, work in There is nothing novel about the 
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FIG. 1--SECTION AND PLAN OF WATER SOFTENING PLANT 


parallel, the two tanks being provided in order to make 
the flow as sluggish as possible. In the upper part of each 
clarifying tank is a filter box H made of timber and fur- 
nished with framed open bottoms prepared to receive mat 
filter grids, consisting of cast iron frames over which is 
sewn a@ sheet of cocoa-nut matting. The frames make joint 


with the timber frames by their own weight, and the water 
rises slowly through the mesh, which is so coarse as to 
exercise of itself little straining action, but which forms a 
bed to which the matters in suspension adhere and become 





design or construction of this part of the plant, but it may 
be mentioned that the filtering material is flushed and 
cleansed when it becomes necessary by forcing softened 
and pre-filtered water from the storage tank up through 
it, the fouled liquid being returned to the clerifying tanks 
for re-precipitation. The sludge deposited in the tanks D, 
G and G! is run off periodically from the bottoms of the 
tanks, and the collecting pit is so designed that no sus- 
pended matter need be turned into the drainage system. 
The automatic feed gear possesses one or two interesting 
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SECTIONS OF WATER~-MEASURING AND REAGENT- ADDING MECHANISMS 


ment is steady, deliberate, and without shock. Further- 
more, shock is still further reduced by a leaf spring arranged 
in the bottom of the tank containing the tipping bucket. 
The swing of the tipping bucket P is through 45 deg., but 
motion is transmitted to the chemical tank sheft through 
gear segments, so that the latter is oscillated through 
rather more than 90 deg. The scoops Q Q are carried by 
arms, so that they dip alternately into the reagent solution 
and rise to a position slightly above the horizontal, when 
the contents flow through their hollow arms to the receiver 
8 and thence through duplicated channels to join the hard 
water. The scoops deliver exactly the same amount of 
reagent whatever the level of the contents of the tank may 
be, and the calculated quantity at each stroke required to 
treat the volume of water discharged by one of the troughs 
of the tipping bucket. There are no joints, pins or contacts 
immersed in the solution. At each oscillation the stirrer 
paddle agitates the reagent and keeps it well mixed, 
and hence at constant strength throughout. It is claimed 
that by means of the buffer gear above mentioned and the 
adjustable weighted lever R the mechanism may be set 
to operate with accuracy as a water meter. 

This plant is further equipped with a supplementary 
device for feeding with the lime-soda a minute quantity 
of copperas solution in order to produce a tractable pre- 
cipitate. We are informed that so effective has this com- 
bination proved that the final sand or quartz filtration 
is only called upon to operate on rare occasions, #s, for 
example, during the changing of the mat filters. 

Prior to the introduction of this softening plant it was 
not possible to run a boiler at Messrs. Burnell’s works for 
more than fourteen days successively without laying it 
off for cleaning, while the economiser, after twelve months’ 
work, was found to be almost choked up and the tubes had 
to be bored out. Since the softener was brought into use 
some five or six months ago the boilers have been run for 
periods of eight weeks and seem capable of much longer 
runs without emptying, while all the seale in the econo- 
miser tubes has disappeared. The proprietors inform us 
that the annual cost of emptying and cleaning the boilers 
prior to the use of the softening plant was £250 in wages 
alone, and that they estimate that the cost will now be 
reduced to £35 per annum. 





A NUMBER of suggestions for the prevention of a certain 
kind of accident in coal mines are made by Mr. Henry 
Walker, Chiet Inspector of Mines, in his report on an explo- 
sion which occurred at the Hartley Bank Colliery, Nether- 
ton, Yorkshire, last May. The Inspector found that the 
explosion was caused by firedamp gaining access to the 
interior of the reversing switch-box of the coal-cutting 
machine, and there being ignited. Flame thereafter passed 
out through the hole left by the omission of the set screw 
and ignited firedamp and air external to the box. As, in 
the future, the working of coal seams is likely, he says, to 
depend more and more upon the use of cutting machines 
driven by electricity, he would like to point out the steps 
which he considers should be taken to prevent accidents 
of this character. First, the housing of the electrics 
parts of the machines should be flame-proof, and so de- 
signed that bolt holes or stud holes do not afford a passage 
to any such part. Secondly, frequent examinations of the 
machines should be made to ascertain that they are main- 
tained in a flame-proof condition. Thirdly, a generous 
ventilating current should be caused to sweep the face, 
or faces, where machines are at work. Lastly, a particu- 
larly close watch for firedamp is necessary while the 
machines are at work, 
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STEEL HARDENING 


FIG. 1 





Hardening and Carburising Plant 


at a Petrol Motor Works. 
By the courtesy of Morris Engines (Coventry) Limited, 
we have recently had an opportunity of inspecting the 


extensive hardening and carburising plant which has been 
installed in that company’s works by August's Muftle 
Halifax. The factory in which the 
plant is In use, Was formerly engaged in the manufacture 


Furnaces, Limited, 
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FIG. 2 


temperature conditions, aud much foresight has been dis 
played by the Morris Engines Company in the planniag 
and construction of the building and plant to achieve the 
desired results. By its permission we are enabled to give 
illustrations of the plant herewith. Fig. 1 represents a 
battery of case-hardening furnaces, Fig. 2 is a rear view of 
a battery of heat treatment furnaces, showng th? arrange- 
ment of oil pipes and burners, Fig. 3 shows transverse and 
longitudinal sections through one of the furnaces, and Fig. 4 
shows a group of case-hardening furneces all connected to a 
common overhead flue by which the products of com- 
bustion are taken to the chimney. 

The hardening and carburising 
with which are 
specially concerned, are carried on 
in two separate and distinct depart- 
ments, so that the treatment of gear 
wheels is removed from work of a 
general nature. The gear 
hardening section is housed in a 
well ventilated building illuminated 
in accordance with high temperature 
furnace working conditions, and 
covering a floor area of 3400 square 
feet, whilst the general hardening 
department an area of 
13,800 square feet, further space 
being available for future exten- 
sions of plant and equipment. The 


operations, we 


more 


occupies 


gear hardening department con 

tains seven “No. 15” August 

yz standerd furnaces with muffle 

FIG. 3-CROSS AND LONGITUD/NAL SECTIONS OF MUFFLE FURNACE dimensions as follows :—Length, 
Stin width, 28in.; and height, 

léin. These furnaces, we are 

of the Hotchkiss machine wun, but is now devoted exclu informed, have been in regular work for about six 
‘ively to the production of engines for Morris cars, and | vears. There is also one special furnace with internal 
plant has been provided for the large output of 1500 of | dimensions as follows Length, &ft.; width, 3ft. Gin. ; 
those power units per week Quantity production is made | and height, 18in This original battery of fur- 
possible in this factory, first by the subdivision of opera- | naces has recently been supplemented in the general 


tions in the various depertments, so that each operation 


is meade simple a possible econdly, by providing 
machines aud equipment wherever possible to replace | 
manual labour, and tinally by the emplovment of «vstems 





FIG. 4—BATTERY OF CASE-HARDENING FURNACES CONNECTED TO A COMMON 


of control and inspection which insure that the products 
are turned out to predetermined standards of accuracy. 
The hardening shops may be taken as typical examples 
of this remarkable factory. The processes of hardening 
and carburising steel have been greatly improved during 
the last ten years or so, and this improvement has been 
expedited in a very large measure by the demands of the 
motor industry for materials embodying the greatest 
strength with the minimum of weight. For this purpose 
the furnace equipment must be capable of giving uniform 





hardening department by two further batteries, compris 


ing four double ** No. 15” standard furnaces Oft. by 28in 
by I6in., five furncees similar to those mentioned above, 
and one conveyor type furnace, whilst another furnace 





FLUE 


is now in process of erection. The whole of this installa- 
tion is fired with crude oil of .890 sp. gr., which is drawn 
from tanks of 60 tons capacity, and forced by a drum pump 
to the atomisers under a slight pressure. The air for the 
combustion of the atomised oil is supplied by a Keith- 
Blackman fan coupled to a 6 horse-power electric motor 
and delivering approximately 3000 cubic feet of air per 
minute at a pressure of 13in. water gauge. 

Ease of control of the temperature requirements and 
uniformity of temperature in the muffle proper are essential 


REAR VIEW OF BATTERY OF HEAT TREATMENT FURNACES 


in an installation of this kind I'hey are secured by the 
design and construction of the combustion chamber, which 
is seen in the sectional illustrations—-Fig. 3. The com 
bustion chamber, overhanging at both the front and rear 
of the furnace, is a feature which conduces to uniformity 
of temperature and especially to the avoidance of fluctua 
tions at the muffle ends. Furthermore, the design of the 
furnaces is such that there is an equal radiation of heat 
from the bottom, top and both ends of the muffle. Tho 
efficiency of the insulation of the furnaces is demonstrated 
by the comparative coolness of the casing, whilst the low 
temperature of the products of combustion issuing to the 
chimney demonstrates the overall thermal efficiency. With 
muffle temperatures of 1000 deg. Cent. the heat of the 
products of combustion escaping to the chimney is not 
higher than 300 deg. Cent. We were specially interested 
in the means of insulation adopted for such high tem- 
peratures and are informed that the efficiency is due to 
a 3in. internel casing of a special heat insulating and 
refractory material and a protective lining of lin. asbestos 
mill board. Portability is another pronounced feature of 
these muffle furaaces, while accessibility for inspection or 
cleaning is made possible by the provision of doors. 

The Morris Engines Company has proved by continuous 
tests that as regards fuel cost there is little to choose 
between liquid and solid fuels, but that there is consider- 
able economy in labour when oil is used, owing to the 
elimination of the distribution of solid fuel and the removal 
of ash and cinders, while the order, cleanliness and comfort 
of the shops when oil is used as fuel are most marked. The 
requirements of this department are such that the furnaces 
have to work continuously day and night, a demand which 
necessitates great stability in the furnace structures. The 
charged boxes of the various parts to be carburised are 
introduced and removed from the furnaces light, 
although substantially constructed and easily manipulated 
carriages. The quenching tenks, four in number, in the 
respective hardening shops approximate in size to 9ft. 4in. 
by 5ft. Gin. by 6ft. 4in. deep, and contain the quenching 
media common to the hardening shop, namely, water, 
brine water and oil. With a view to keeping the tempera 
ture of the bath constant at all times, cooling apparatu 
made by Heenan and Limited, Worcester, is 
employed. The principle of its action is the meeting of 
a spray of warm oil with a current of cool air. An auto 
matic air hoist installation by the Consolidated Pneumati 
Tool Company, Limited, effects the movement of the 
quenched work vertically in the various quenching tanks. 

The packing of the work in the boxes with the carburis 
ing material is carried out in a roomy shop, apart from the 
hardening shop proper, and, in the near future, after this 
operation, the boxes with their charge will be carried by a 
conveyor direct to the various furnaces, thus reducing the 
necessity of frequent handling. A shot-blast plant by 
Tilghmans, Limited, installed in a 6ft. square chamber, 
is employed for cleaning the gear after treatment. 

To enable regular tests and records of the work dealt 
with to be carried out, test bars machined to standard 
sizes are treated with each box of parts. These bars are 
afterwards broken and examined for depth of pentration 
and to ascertain the physical properties after thermal 
treatment. Brinell tests are also carried out. 


on 
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Over thirty years ago the London and North-Westorn 
Lancashire and Yorkshire, Furness, North Staffordshire 
and Caledonian railway companies set up a code for their 
telegraph messages on their respective systems and 
between each other. It was built up on two or three 
letters of the alphabet. For instance, T Y meant “ Meet 
me on arrival of train at.’’ The weakness of the scheme 
was that each letter counted as a word, so some of the 
other companies—the Great Western in particular- 
adopted a word code. That was considered so greatly 
preferable that it was universally adopted. On his retire 
ment recently, Mr. C. Gibbs, of the Great Western Rail- 
way, said that that company saved £10,000 a year by the 
use of the code. These code words are frequently used for 
identification purposes; thus, ‘ Crocodile’’ means 4 
trolley wagon, and is not only employed in correspondence, 
but is painted on the trolley wagons, as is “‘ Macaw ”’ on 
timber trucks. 
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Steam Engines v. Oil Engines for 
Passenger Ships.* 
By Sir JOHN BILES. 


Brrore we decide on the relative merits of steam and 
Diesel engines for ship propulsion, we have to.take into 
account :- 


(a) The relative first cost ; 

(6) The relative cost of Diesel and boiler fuel ; and 

(c) The relative working costs, including crew and main- 
tenance. : 

The construction of Diesel engines of large powers has 
not been sufficiently stabilised or sufticiently extensive to 
make it possible to standardise the manufacture, so as to 
ensure the lowest possible first cost. On the other hand. 
steam boilers and turbines have probably reached very 
nearly the highest economy of production costs, as they 
have been produced for many years and in large numbers. 

The relative cost of boiler and Diesel oil fuel suitable for 
ship propulsion seems to be a variable quantity. The 
difference in cost varies from nothing to 20 per cent. in 
favour of the boiler fuel oil. It seems probable that for 
some time to come the oil fuel for the steam engine will be 
cheaper than for the Diesel. 

The cost of the crew for the Diesel engine ship will 
most probably be less than for the turbine-driven ship in 
high-powered machinery, but for powers below 10,000 
horse-power this does not seem to hold. As to the relative 
cost of maintenance and repair it is too early to dogmatise. 
These costs in the case of the turbine and boilers are known 
and are not high. The number of moving parts of a Diesel 
engine is very large, and the liability to wear and damage 
is not small, but until the latest types have been run at 
sea for some time we must wait for full knowledge on this 
subject. 

As far as can be judged from the data available, it 
seems to be probable that the turbine will give results in 
commercial efficiency which will make it a strong com- 
petitor with the Diesel. 

It is therefore not the Diesel alone which will make 
existing steamers obsolete, but also developments in the 
steam engine itself are very likely to produce the same 
results. The gain in the Diesel over the steam engine is in 
the smaller consumption of oil per unit of power, but the 
cost and weight of the Diesel are much greater than the 
turbine installations using high-pressure high-temperature 
steam in the way suggested by Sir Charles Parsons in a 
paper read at the World’s Power Conference. 

Let us take the case of the latest and only Diesel ship 
of high speed, the Aorangi, which has been completed, and 
compare its performance with that of a steamship of 
about the same dimensions and power, built by the same 
tirm-—the Fairfield Company. It happens that this steam- 
ship is one of several of about the same size and power 
built at about the same time by the same and other firms, 
so that its name need not be stated. These steamships are 
all oil-fired, with double-reduction turbines. The following 
are the leading particulars : 


Taste I. 
Diesel (Aorangi). Steam. 
Dimension 580ft. x 72ft. 546ft. x 7Oft. 
46ft. Jin. < 43ft. 3in 
Measured Measured 
Sea. mile. Sea. mile. 
Draught, mean. . 26ft. Sfin. 24ft.10in. .. 25ft. 
S.ILP. 12,200 .. 12,400 .. 12,050 13,885 
Speed, knots 17.91 18.237 17.2 17.96 
Displacement, tons 20,740 19,000 19,150 
Diesel (Aorangi). Steam. 
Sea. Sea. 
Consumption per 8.H.P. /hour, in pounds- 
For main engines Pe 0.395 
For auxiliary engines 0.036 
0.431 0.984 


Consumption of oil for 3000 nautical 
miles, estimated from sea trial 
Estimated reserve feed water used in 
3000 nautical miles Se ok s 
‘Lotal weight of oil and water used in 
3000 nautical miles es ee 
Mean gain in speed during voyage 
due to reduction in weight of fuel 
and oilon board... .. .. 
Equivalent difference in 8S.H.P. 
during voyage if vessels run at 
same speed .. .. .. «- «~. 1.4percent. .. 
\rea on five decks due to machinery 
openings 2 14,000 sq. ft. 
(about) 


393 tons 923 tons 


28 tons 350 tons 


421 tons 273 tons 


0.08 knot 0.23 knot 


4 per cent. 
. - 15,500 sq. ft. 


extra length of ship necessary to 
ive same area of decks, exclu- 


sive of machinery openings. . 4. 2ft. 


It is claimed for the Diesel engine in passenger ships 
that more space is available for passengers than in the 
steamships. We may judge of this by observing the 
relative spaces oceupied by machinery openings in the 
two cases. 

Several designs have been prepared for ships of different 
sizes and lengths of voyage. The types include—(a) Diesel 
engines ; (6) steam turbines of existing types of machinery 
and cylindrical tubulous boilers; (c) steam turbines work- 
ing at 500lb. pressure and 700 deg. temperature from 
water-tube boilers, as proposed by Sir Charles Parsons, 
called the H.P.T. type. 

Weights of Muachinery.—-The weights of Diesel engines 
and those of type (6) are very much the same. The weight 
of type (c) is from 40 to 50 per cent. less than (a). 

Consumption per Shaft Horse-power.—It is generally 
claimed that the consumption of the Diesel is about 0.4 Ib. 
per shaft horse-power for the main engines. It is also 
clanned that for all purposes in the Aorangi the consump- 
tion is 0.45 lb., the difference being due to the auxiliary 
purposes for which power and steam are used in the ship. 
‘The Aorangi has four generating sets, each of 300 kilowatts, 
and an emergency dynamo,.all driven by Diesel engines, 
two cylindrical boilers, oil fired, supplying steam for oil fuel 
burning installation, fuel oil transfer and service pumps, 
piston cooling water pump, auxiliary air compressor, feed 
pumps, air and circulating pumps for auxiliary condenser, 
general service pump, ballast pump, forced lubrication 


pumps, fresh water pumps, watertight doors pump, and a 
steam-driven dynamo for port use, also steam for the heat- | 
ing system of the vessel. | 
The amount of steam for auxiliary purposes naturally | 
varies with the kind of auxiliary machinery and purposes | 
to which fuel is applied. In a 20-knot turbine 20,000-ton 
passenger ship the amount of water evaporated per pound 





“Tre Exqinger” 


FIG. 1 YARROW HIGH-PRESSURE BOILER 


Swan Sc 


of oil fuel was measured, with the boilers at full power- 
An estimate of the fuel used for driving the auxiliaries in 
this ship is 0.15 Ib. per oil per hour per shaft horse-power 
of main engines, and an estimate of the fuel for auxiliaries 
in a 20,000-ton Diesel ship of 20 knots gives 0.107 lb. 
per shaft horse-power per hour as the consumption. In 
the case of the steamship, steam is used only for feed, air, 
general service, and circulating pumps for main and 





TASLE 
(a) (b) (c) 
Type. Diesel. Steam. H.P.T 
Sea speed, knots .. 20 20 20 
Fuel per S.H.P. 0.5 1.0 0.7 
eh +s aS owe bee 27,000 28,000 27,000 
Distance in nautical miles. . 6,460 6,460 6,460 
Weight of machinery .. 4,450 4,250 2.700 
Weight of feed water .. 109 1,507 27 
Weight offuel .. .. i 1,947 4,037 2,7 
Weight of machinery, fuel and 
water oo. Ss we 0¢@ & 6,506 9,794 6 
Weight of half fuel and water 1,028 2,772 1, 
Weight less half fuel and water 5,478 7,022 4, 
Gain over Diesel in weight of 
machinery, fuel and water - 3,288 loss 354 
Gain over Diesel less half fuel and 
water 1,544 loss | 1,052 
auxiliary condensers, for cooking, evaporator, ship's 


heating, brine warming, hot salt and fresh water calorifiers. 
If 0.45 lb. is used for Aorangi for all purposes, it seems as 
if either the shaft horse-power at which the ship is running 
has been over-estimated, or that her auxiliaries are very 
much more efficient than in other ships. In comparing 
the Diesel (a) with (6) and (c), the following figures have 
been used for auxiliaries :— 

(a) 0.1 (b) 0.15 (ce) 0.1 
We may take the consumptions for main machinery as | 
follows :— 

(a) 0.4 (b) 0.9 (c) 0.6 | 


With sea water at 60 deg. and vacuum 28in., the totals for 
all purposes will be : 





water is found to be as much as 4 tons, no evaporators 
being used. In Diesel ships, the amount is small and may 
be taken at about 0.3 ton per 1000 horse-power per day. 
This amount will be increased if fresh water is used in 


circulation for cooling parts of the engine. This large 
difference between the steam and Diesel engines can be 
reduced by the use of evaporators. In the steam system 
(c) it is assumed that 2 tons per 1000 horse-power per day 
will be sufficient, together with evaporators capable of 
giving another 2 tons if required. 


Tora, Werent or Macuinery, Furst anp MAks-up 


Freep WATER CARRIED. 

The weight of fuel and feed water will vary with the 
distance between fuelling ports. Table Il. gives the totals 
for these items for different types of machinery, and for 
two distances, 6460 miles and 3230 miles. It will be seen 
that for the longer distance the Diesel and the high-pressure 
turbine—-or H.P.T.—type are tending towards the same 
total weight, while the present turbine type is about 50 per 
cent. more, the ratios being 1, 1.5, and 0.94. For the 
shorter distance the ratio is 1, 1.28 and 0.81 for the (a). 
(6) and (c) types respectively. The mean displacement on 
the voyage will be affected by the consumption of fuel, 
&c., to the extent shown in Table II. The corresponding 
ratios of the mean weight for the two distances are 1, 1.28 


| and 0.81 for the 6460 miles run, and 1, 1.14 and 0.72 


respectively for the 3230 miles. No account is taken of 


| the effect upon stability of the ship by the use of water 


ballast to compensate for the reduction of these weights. 
The question is too complex to admit of a simple solution, 
but it may be safely assumed that there is sufficient stability 
in all cases to make the mean variation in water ballast 


| of minor importance. 


A comparison is shown between an existing Diesel ship 
and one having about the same weight of machinery, fuel 


| and feed water. 


Revative Exrenpvirure Due ro Carrrat CHARGES AND 


Fuet. 

Table I11. gives estimates of these items for the different 
types of machinery in the same various types of ships and 
for various distances run per annum. The 
machinery are for the whole installation of boilers, engine 
and auxiliaries, as completed in the ships. 

Deduction from Table I1I.—In the case of 20-knot 
vessels, the Diesel type of engine costs £13,000 per year 
more to run than the steam, while at 17 knots the cost per 
annum of the Diesel is £7000 more than that for the steam. 
But the cost of running the steam vessel at 18 knots is 
only £8000 per year more than the Diesel at 17 knots. 
Some investigations have been made for higher powers, 
which may be of interest. In the case of the 20-knot 
vessel with the (¢) type of machinery, it will be seen that a 


Cost or 


costs of 





If. 

(a) (b) (c) (a) fe) (ce) 
Diesel. Steam. H.P.T Diesel. H.P.T. H.P.T 
20 20 20 17 17 18 
0.5 1.0 0.7 0.7 0.7 
27,000 28,000 27,000 13,500 16,900 
3,230 3,230 3,230 3,230 3,230 
4,450 4,250 2.700 1,300 1,600 
55 754 364 214 253 
973 2,018 1,362 802 948 
5,478 7,022 4,426 3,254 2,316 2,801 
514 1,386 863 302 508 600 
4,964 5,636 3,563 2.952 1,808 2,201 
1,544 loss 1,052 938 453 
672 loss 1,401 1,144 751 


gain of 1052 tons of weight is available in the 3230-mile 
voyage. Transforming this weight into machinery fuel 
and make-up feed, it is possible to increase the shaft 
horse-power to 40,000 and the sea speed to 22 knots. 

It is to be remarked that the weight of turbine machinery 
per shaft horse-power tends to decrease with increase of 
power. An estimate of an installation of such machinery 
for 55,000 horse-power in a 24-knot ship shows that the 


| weight is about 3600 tons, which is one-third more than 
| that in a 20-knot ship, while the power is more than double. 


It is not easy to see how a Diesel installation of this power 
could be applied to a ship at the present time, and its 
weight would probably be ahout 8000 tons. 

It is, however, in the region of lower powers than those 
dealt with that the interest of the large majority of ship- 
owners is most centred: It cannot be said that the turbine 





Reserve Feed Water.-This item is considerable, and 
depends on the length of voyage and how much make-up 
feed is made by the evaporators. 

Some authorities have determined the amount of make- 
up feed required in cylindrical boilers in merchant ships 
to be 3} tons per 1000 horse-power per day. From obser- 





* Institution of Naval Architects, April Ist, 1925.—Abridged. 





vations in some recent passenger ships, this amount of 

















(a) 0.5 (b) 1.05 fe) 0.7 | has displaced the reciprocating engine in this region. The 
Taste IIl.—Annval Coste for Voyage of 120,000 Miles. 
—- = 
(a) (6) | e) | — (a) (e) (c) 
Diesel. Steam. | H.P.7 Diesel. H.P.T. H.P.T. 

S.H.P. , pe a 3 5 ig Cae 27,000 28,000 27,000 | 13,500 13,500 16,900 
Cost of machinery be. we ee ee, oe eee £460,000 £380,000 | £333,000 | £240,000 £175,000 = £210,000 
Interest, depreciation, insurance and maintenance per | 

year os. th) he ae. “Ga. Seu Bam 66 eh te £85, 100 £70,390 | £61,605 | £44,400 £32,380 £38,850 
Distance steamed per year, miles 120,000 120,000 | 120,000 | 80,000 80,000 80,000 
Fuel burnt per year, tons ia 36,160 75,000 50,625 | 14,180 23 
Cost of fuel per year oe se £144,640 £243,750 | £164,531 
Lubricating oil per year, tons 337.35 7.03 | 6.78 
Lubricating oil, cost, per year £11,554 £241 £232 
Feed water for boilers per year, tons 2,025 28,000 13,500 
Cost of feed water for boilers per year. . £160 £2,217 £1,068 
Engine-room wages per year a £10,000 £12,000 £11,900 £6,600 £9,000 
Total running ox pone £166,354 £258,208 | £176,831 £67,914 £73,012 £81,890 
Charges a? Anse 85,100 70,390 61,605 44,400 32,3 38,850 
‘ Total .. £251,454 £328,598 | £238,436 | £112,314 | £105,392 £120,740 


reduction in weight of the (c) installation is due in part to 
the use of high efficiency water-tube boilers and oil fuel, 
which require higher skill in their handling than the 
ordinary merchant ship boiler, coal-fired. But a similar 
consideration has to be kept in view in the adoption of the 
Diesel engine in the ordinary type of tramp steamers. 
Both types of vessel involve the training of more highly 
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skilled engine-room staffs, which time only can create. 

In the case of cross-Channel steamers of high speed, the 
turbine has completely displaced the reciprocating engine. 
In this case the weight and first cost of the installation are 
the dominating considerations, for the distances run are 
short and the amount of fuel carried is comparatively 
much smaller than in vessels trading overseas. It is of 
interest to examine such a case to see if steam is likely to 
be displaced by the Diesel éngine. The case of an installa- 
tion for a 20-knot vessel of 5200 horse-power has been 
chosen. 

The following are comparative figures for a twin-screw 
vessel : 


(a) (b) (ec) 
Present With 
Item Diesel turbine H.P. turbine 
arrangement acheme. 


Power 5,200 8.H.P. 5,200 8.H.P. 5,200 S.H.P. 
Oil consumption, all pur 


per hour 


2.09 tons 1.67 tons 
per hour per hour 


15 tons 


Oil per S.H.P. per hour, 


all purposes . 0.5 Th. 0.9 Ib. 0.72 Tb. 
Weight of machinery 740 tons 570 tons 510 tons 
R.P.M oa 260 260 260 
Cost £100,000 £62,000 £65,000 


The possibilities of steam in comparison with the Diesel 
can be seen from the foregoing tables. 
The question of the practicability of producing reliable 
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Messrs. James Howden and Co. have proposed and are 
building a boiler of the cylindrical and water-tube type 
combined, which will have 315 lb. pressure and 700 deg. 
temperature, and with which they expect to get very high 
efficiency. In Fig. 2 the damper A controls the flow of 
gases through the superheater. That part of the gases 
which does not pass through the superheater reaches the 
uptake by the passages marked B. The feed water is 
introduced in the top back drum at C, whence it passes 
down the back rows of tubes to the lower drum, where it 
joins the water coming through the lower pipe from the 
cylindrical portion of the boiler, and passes upwards 
through the front rows of tubes to the top drum again, 
from which it enters the cylindrical portion of the boiler 
at boiler temperature. Both these boilers can be arranged 
to use oil or coal as fuel 

There are others working along the same lines, so that 
the proposals for the use of high pressure and temperature 
steam are receiving great consideration by several respon- 
sible firms. 

More may be said on this subject, such as the possibility 
of the use of coal instead of oil in an emergency, the wide- 
spread knowledge of the turbine and boiler installations, 
the lower centre of gravity of the turbine installation, and 
the gain in deadweight carrying and its possible increased 
commercial efficiency ; but perhaps enough has been 
said to draw out the views of others who have given atten- 
tion to the subject, and to lead to the conclusion that the 
rumour that the steam engine is dead lacks confirmation. 

In the oversea high-speed vessels, the weight is only in 





favour of the Diesel for a length of voyage considerably 
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| found V T! equal to a constant. 


ters was also emphasised. Another point raised was the 
character of the variation in the cutting speed with the 
duration of the trial. 

It will be remembered that in the previous report the 
Committee adopted/the empirical law V T4 equal to a 
constant, and drew attention to the fact that while F. W. 
Taylor obtained an identical expression, Professor Ripper 
In the experiments of 
Professor Ripper the greatest duration of trial was 45 
minutes, and in a few cases 60 minutes, whereas the trials 
of the Committee were extended up to 100 minutes, and 
the difference is attributed to the wider range of the inquiry 
by the Committee. The Committee sought ultimately to 
reduce its*observations for single-cutting edge tools to 
a two hours’ cutting life, which was considered to give 
the most economical conditions. The form of the expres 
sion was, Mr. Smith said, of no importance, since it was 
possible to discovey what the cutting speed should be for 
a given time from the speed-duration curve, knowing the 
time the tool lasted when cutting at a certain speed. 

This report on the behaviour of lathe tools when cutting 
cast iron covers similar ground to the first report, which 
dealt with lathe tools when cutting mild steel. The 
behaviour of cast iron during the process of cutting is 
distinctly different from that of a ductile material such a 
steel. The latter leaves the stock as single uniform chips 
or in the form of a shaving with the chips adhering to one 
another, or like a ribbon. In cutting steel the heel of the 
shaving bears on the tool face at some distance back from 
the cutting edge, the cutting is torn trom the stock, and 
a rent runs in advance of the cutting edge, thereby leaving 
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FIG. 2 HOWDEN COMBINED CYLINDRICAL AND WATER-TUBE HIGH-PRESSURE BOILER 


machinery of the (c) type is one for the the marine engineer. 
Two difficulties will themselves him—first, 
that of condenser tubes, and, secondly, that of steam 
joints. Some of the land engines of this type which have 
been successfully run have fresh water for circulation in 
the condenser, and a leak in the tube is of relatively small 
importance. The use of possibly leaky condenser tubes 
with water-tube boilers is not new in ships, and while 
bad results have been obtained, there is no sign of abandon 
ment of either the condenser or the water-tube boiler. 
either in the Navy or the mercantile marine. The second 
obstacle, that of steam joints, presents no serious diffi- 
culties in the land installations, because these installations 
are usually in large open buildings in which steam leakage 
of high-pressure high-temperature steam produces no 
serious results, such as might be the case in a ship. If, 
however, we look back on the development of the present 
steam pressures, we cannot but be encouraged by the 
belief that the same skill in the marine engineer which has 
produced the present steam joints is quite capable of over- 
coming any further difficulties which may occur. 

Sir Charles Parsons’s proposals are made by a serious 
engineer, who is ready to carry them out. Other firms have 
been consulted, who in this respect are free from the 
suspicion of desiring favour for their own progeny, and 
they are quite ready to guarantee results equal to those 
promised oe Sir Charles Parsons, so that owl is solid 
foundation for belief in the statement of steam efficiency 
upon which the comparison with the Diesel engines is 
based. Further, one firm has offered equally favourable 
results in thermal efficiency, first cost, and weight of in- 
stallation at a pressure of 265 lb., with an installation in 
which the greater efficiency in the method of producing the 
steam is expected to make up for the loss of efficiency 
due to the use of the steam of lower pressure. In this in. 
stallation coal can be used. 

Messrs. Yarrow and Co. have built boilers of 400 Ib. 
pressure and 700 deg. of superheat for use in electrical 
power stations, and they have designed a Yarrow boiler 
of 500 Ib. pressure and about 700 deg. of superheat for 
marine engines—Fig. 1. 
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above 6000 miles, and even in such cases the mean dis- 
placement on the voyage may be 3 per cent. or more in 
favour of the steam vessel. For voyages of 3000 miles, 
there is a gain of over 1000 tons in weight to be carried, 
and a gain of 5 per cent. in the mean displacement on 
voyage in the steam vessel. In cross-Channel vessels the 
weight and cost make the Diesel prohibitive compared 
with the turbine. In all these cases the steam is superior 
to the Diesel in commercial efficiency. 

Two appendices are given with this paper. In the first 
a method of calculating the steam consumption of a high- 
pressure geared turbine installation is given, while in the 
second particulars are furnished of the various types of 
Diesel machinery. Referring to the costs per brake horse- 
power of oil engine machinery, it is noted that prices 
varied from £31 in 1921 to £21 10s. in 1924 for Beardmore- 


it to trim up the ragged peaks on the bar and relieving it 
of the duty of continuously penetrating fresh stock. Failure 
in this case is brought about by the combined effect of the 
pressure and the velocity of sliding of the shaving which 
Wears a groove on the top face oi the tool, and this groove 
deepens and extends as cutting proceeds, until it reaches 
the cutting edge, which becomes too frail to remove the 
ragged peaks, and consequently breaks down. Because of 
the shortness or lack of ductility of cast iron the tool is 
constantly entering fresh stock, thereby dulling the cutting 
edge, and bringing about failure. The nature of the shav 

ing and the character of the tool failure is different in the 
two cases, and data as to the cutting speed for different 


| dimensions of cut and shape of tool when operating on 
| mild steel afford little guidance as to what the speed 


| 
| 


Tosi oil engines, while for the Burmeister-Wain type of | 
engines prices ranging from £18 to £31 6s. per brake horse- | 


power are given. 








Lathe Tools Research. 


On Friday, March 27th, Mr. Dempster Smith, M.Sc. 
Tech., M. I. Mech. E., read the second report of the Lathe 
Tool Research Committee, at a meeting of the Manchester 
Association of Engineers. The report deals with the 
behaviour of lathe tools when cutting cast iron, whereas 
the first report, published two years ago, dealt with the 
cutting of mild steel. In his introductory remarks, Mr. 
Smith referred to the criticism which appeared in THr 
Encinerer when the first report was published. In the 
article referred to, the divergence in procedure and con- 
clusions arrived at by different experimenters in that field 
of research were mentioned, and it was suggested that the 
experiments should be reconciled. The difference in the 
measure of durability selected by the various experimen- 


should be when cutting cast iron. 

In the second report the Committee deals with the varia 
tion in durability of the tools with changes in the cutting 
speed ; the change in duration with the changes in cross 
section of the tool; the variation in the cutting speed 
with the ratio of depth of cut to the traverse; the 
variation in cutting speed with the nose radius of the 
tool; and the variation in the cutting speed with tho 
cutting angle when cutting with and without a cooling 
medium. 

The cooling medium experiments gave some rather re- 
markable results. These trials were made with a 60 deg. 
plan angle tool having an jin. nose radius, on two cuts, 
viz., **/ygin. by */,ein., and jin, by '/gin. The cooling 
medium consisted of one part of soda dissoived in fifty parts 
of water. The solution was directed vertically downwards 
on to the nose of the tool and shaving at the rate of about 
1} gallons per minute. Both series of experiments show 
a distinct gain due to the use of the cooling medium. In 
the case of the jin. cut the average gain is about 13 per 
vent. ; varying from 8 per cent. with the 90 deg. cuttang 
angle tool to about 20 per cent. with the 60 deg. cutting 
angle tool. 
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New Rotary Converters in Liverpool 
Sub-stations. 


(ue growing traction and lighting load upon certain 
sub-stations of the Liverpool Corporation electricity 
department's supply system, necessitated the installation 
last year of much new plant to cope with the demand. It 
was resolved early in 1924 to install additional converting 
plant at sub-stations scattered in various parts of the city, 
and a contract was placed for twelve rotary converter 
equipments of 15,000 and 1000 kilowatts with Mather and 
Platt, Limited, Manchester. 

The new machines in certain cases replaced motor 
generator sets of smaller capacity which had seen long 
service. The Liverpool supply system is alternating- 
cfirrent, 6000 volts, 50 cycle, three phase. The converters 
are arranged to operate at 460/480 volts or 525/545 volts 
on lighting and traction respectively. These voltages are 
obtained by means of tappings on the high-tension side 
of the transformers, the tappings being controlled by an 
oil-immersed interlocked throw-over “* Selector *’ switch. 
The rotary converters are of Mather and Platt’s standard 
type, incorporating several interesting features of design. 
The direct-current brush gear is exceptionally rigid and 
simple, with a minimum inertia of the moving parts and 
a maximum clearance between brush arms. These features 
are obtained by the use of helical springs acting directly 
fully insulated from, the brushes, so that it 
impossible for the springs to carry any current. As there 
are no other moving parts whatever, it is possible to use a 


of 


on, but is 


brush of adequate length without undue increase 
inertia. A substantial metal shield is fitted to each brush 
arm, as can be seen from the illustrations given above, 


completely protecting the springs and brush flexible from 
in order to give easy access to the brushes, this 
shield is hinged. The slip rings are of a bronze mixture 
of carefully controlled composition, to give long wear. As 
far as possible, the main principles of the direct-current 
brush year have been applied to the slip-ring gear. The 
arms carrying the brush boxes are exceptionally sturdy, 
and the whole gear is insulated with mica, and supported 
in such a way as to permit of a convenient arrangement of 
terminals for the low-tension alternating-current cables. 

All twelve rotaries are equipped with the Mather and 
Platt’s patent 
which the Liverpool electricity department had had experi- 
on smaller machines—three of 500 kilowatts—in- 
stalled during the previous year. It is claimed that this 
system represents an important advance upon any method 
hitherto employed for starting and synchronising rotary 
converters. In this system, the stator of the pony motor 
has a single winding, devoid of complications, and has 
the same number of poles as the converter. The rotor is a 
plain indestructible cylinder of iron or steel, mounted on 
an extension of the main armature shaft, so that no addi- 
tional bearings are required. This rotor possesses a very 
high starting torque, which quickly brings the converter 
nearly up to speed. At this point simple and effective 
patented means are provided for reducing the slip to a 
very low value, while the same operation simultaneously 
increases very considerably the synchronising torque 
exerted by the converter. The latter is thus enabled to 
pull itself quietly and quickly into step without hunting 
or surging, and remains quietly in step until normal volt- 
age is built up, when the pony motor can be cut oat of 
circuit. In the event of a reversal of polarity occurring 
when synchronising, or from any other cause, the polarity 
can be corrected at once without throwing the converter 
out of step, and without delaying operations except for the 
few seconds required to operate the field switch. An 
ordinary moving coil voltmeter with a set-up zero gives 
all, the necessary indications of synchronism, polarity 
and voltage, and no other synchronising instruments of 
any kind are required. 

The system is therefore unique in combining the advan- 
tages that the pony motor has a simple stator winding, and 
an indestructible rotor with high starting torque charac- 
teristics, requiring no additional bearings. No auxiliary 
resistances or choke coils are required, and the starting 
current is quite low—normally about one-third of full- 
load current. The switching and synchronising operations 
are of the simplest nature, so that a relatively unskilled 
operator can start up a converter of any size from rest, 
synchronise with ease and certainty, and have the machine 
ready to put into service in about thirty to forty seconds. 


damage 





starting and self-synchronising gear, of | 


The pony motor is very liberally rated, and is capable 
of several starts in succession without injurious heating. 
As the operation is invariably successful first time, how- 
ever, this feature only becomes of importance in the event 
of repeated failures of the supply to the machine. In this 
contingency the operation of synchronising is just as easy 
and certain on the subsequent occasions as on the first. 
Since the pony motor has the same number of poles as the 
converter, the normal synchronous speed of the latter 
can never be exceeded during the starting and synchronis- 
ing period. The overspeed device can therefore be set to 
operate as closely as desired to the normal speed. For 
the same reason, the pony motor can be employed to drive 
the converter at normal speed if required for grinding the 
commutator or slip rings. Under these conditions, the 
losses are quite low and the motor does not become over- 
heated. 

It is worthy of note that the standard rotary 
verter equipped with the Mather & Platt patented starting 
and self-synchronising system is immediately adapted for 
automatic or remote control without alteration of the 
mechanical or electrical features and without the sacrifice 
of the adequate brush shielding and very rigid brush gear 
which has been described above. 
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A One-day Exhibition. 


AN engineering exhibition of a rather unusual character 
was recently held at Dartford. 

It was organised by the North Kent Section of the 
Junior Institution of Engineers, and was noteworthy in 
that it was for one day only. That is to say on Saturday, 
March 2Ist, for which date Messrs. J. and E. Hall had 
kindly lent the works dining hall to the Institution. In the 
circumstances it was very refreshing to find that even 
before the time of the official opening ceremony ail the 
exhibits were in place and attended by people who could 


explain their merits. Naturally the majority did not 


come from very far afield, for the district has several 
engineering firms of well-known standing, which pro- 
vided some interesting material; but several of 


the stands were occupied by companies only indirectly 
associated with North Kent. 

The hall was set out with a series of long tables so 
arranged that the visitors might comfortably pass from 
one exhibit to another. Apart from the essentially utili- 
tarian exhibits, a number of amateur models, much after 
the fashion of the Model Engineer Exhibition, were on 
view. The models at Dartford were, however, distinctive, 
as the majority of them had been built up out of scrap 
material. It however, a mystery to us how a four- 
armed fiy-wheel, about 10in. in diameter, palpably cast, 
could be called scrap, whilst the genesis of a compound 
engine cylinder assembly is still more difficult to account 
for. Anyhow, we do not propose to make extended 
reference to the models, as several have already been 
described in our columns. 

Among the more serious exhibits those of J. and FE. Hall 
naturally took a prominent position, and included the 
little refrigerating machine which was exhibited last year 
at Wembley, a variety of tools designed for special pur- 
poses, such as milling cutters, trepanning tools, &c., anda 
**eut-through ” section of a 30 horse-power Hallford petrol 
engire and its transmission gear. But one of the most 
interesting of Messrs. Hall’s exhibits was a drilling machine. 
This machine is used for drilling very fine holes in atomisers, 
each of which has some 250 holes. Originally, when the 
design of atomiser was brought out in America, it took a 
boy a day to drill two pieces ; but with the Hall machine, 
which works on six atomisers simultaneously, 1530 holes, 
0.042in. in diameter, can be drilled in 15 minutes. 

Fraser and Chalmers had a stand near the entrance, on 
which there were shown examples of turbine blading with 
the shrouding riveted in place after electrical heating, a 
very fine example of impeller for a centrifugal air com- 
pressor, and some specimens of rubber conveyor belting. 

Vickers, naturally, were represented, principally by an 
aero engine and some samples of ply-wood. One of these 
samples comprised not only thicknesses of ply-wood, but 
also an intervening 4in. layer of cork, for insulating pur- 
poses, and outside sheathings of metal. The same com- 
pany also showed a number of drop forgings in various 
stages of progress. 


Is, 


The Howard Pneumatic Company had in 
the Hallet machine for tightening plates prior to riveting, 
which we described in our issue of December ]2tin, 1924 

Aveling and Porter showed of the little radial 
steam engines used in the steering gear for their road 
rollers. Hancock and Co., of Aurelia-road, Croydon, had 
an oxygen cutting blowpipe of much the same style as 
that described in connection with the British Industries 
Fair in Tue ENGrineer of February 27th, last ; Walker and 
Crossweller exhibited a large range of boiler-house instru 
ments. The Michell Bearing Company had a model of 
its well-known marine thrust block, Johnson and Phillips 
displayed some switchgear, the Western Electric Company 
had a large stand covered with all kinds of what might be 
called domestic electrical appliances, and Elliott Brothers 
had a variety of electrical testing instruments. 

The exhibition was opened by Mr. A. J. Ward, chairman 
tof Messrs. J. and E. Hall, who urged the necessity for 
encouraging the younger veneration of engineers to pro- 
gress in their profession and to persevere in hard work. 
Incidentally he mentioned that quite recently he had 
noticed that the engineering business of Trieste was much 
more prosperous than that of Genoa, and suggested that 
the reason was the technical training acquired from the 
Germans, which the former district obtained, but which 
did not spread to Genoa. 

In view of the fact that the exhibition was held on a 
Saturday afternoon, and at a time of the vear when most 
young men are fretting to be outdoors, it was very gratify- 


operation 


one 


ing to see what a good attendance there was in the hall. 





ROYAL MICROSCOPICAL SOCIETY. 


Tue Council of the Royal Microscopical Society has 
received an invitation from the University of Sheftield, 
through the Vice-Chancellor, Sir Henry Hadow, to hold a 
Conference at Sheffield on Monday, the 20th, inst., ani 
following days. This invitation, which was supported by 
invitations from the Lord Mayor— Alderman A. J. Bailey 
the Master Cutler Mr. W. W. Wood and others, has 
been unanimously accepted. The meetings of the Con 
ference will be held at the University on the mornings of 
the Tuesday and Wednesday, and at those meetings «a 
series of papers will be read and discussed. Among the 
papers promised are the following :—Mr. J. W. Barnard, 
F.R.S., ‘** Modern Microscopical Methods’; Mr. Conrad 
Beck, *‘ Resolution and Illumination with the Micro- 
scope "; Sir Kenneth Weldon Goadby, “* A Note on Lung 
Fibrosis in Iron Mining ;”’ Sir Robert A. Hadfield, Bart., 
F.R.S., Mr. T. Gifford Elliot and Mr. George B. Willey, 
“The Development and Use of Microscopic Methods of 
Investigation in Steel Works *’; Mr. F. F. Lucas (Western 
Electric Company, New York), “Some Recent Develop- 
ments in Metallurgical Research: New Facts Developed 
by High-power Metallography ; Mr. F. I. G. Rawlins, 
“Microscopy and the Modern Physies”: Mr. W. J. 
Rees, “The Microscopical Exemination of Refractory 
Materials ” ; Dr. F. Rogers, D. Eng., B.A., M.Sc., M.0M.E., 
“Test Objects for Metallurgical Microscopy ’’; Mr. 
J. F. Strachan, F. Inst. P., F.R.M.S., “* The Microscopical 
Structure of Paper-making fibres in relationship to their 
Manufacturing Properties’; and Mr. Harold Wrighton, 
B. Met., F.R.M.S., “‘Some Details in Metallurgical 
icroscopy.” 
The Lord Mayor will hold a reception at the Town Hall 
on the Monday from 4.30 to 6 p.m. The Vice-Chancellor of 
the University has invited visitors to the Conference to a 
reception at the Firth Hall of the University, Western 
Bank, on Monday evening from 8 to 10 p.u, and the 
Master Cutler has invited the visitors to the Conference 
to a reception at the Cutlers’ Hall on Tuesday evening from 
8tol0p.m. The ordinary meeting of the Society for April 
will be held at the University, Western Bank, during the 
Conference. A trade exhibition of the latest scientific 
instruments and apparatus will be open at the University, 
Western Bank, throughout the Conference. Visits to 
works will be made during the afternoons of Tuesday and 
Wednesday at the invitation of the following firms :— 
Cammell Laird and Co., Ld.; Thos. Firth and Sons, Ld., 
including the Brown-Firth Research Laboratories ; Had- 
fields, Ld.; Jos. Rodgers and Sons, Ld.; Vickers Ld.; and 
Walker and Hall, Ld. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Trade Situation. 


THER is very little expansion in demand for iron 
and steel in the Midlands area, and the outlook is not 
encouraging. The heavy engineering industry with the 
exception of the constructional branch, is poorly off for 
work, and inquiries are anything but numerous. Motor 
engineering is, however, in a flourishing condition and is 
calling for large quantities of black sheets, &c. Midland 
electrical trades are, on the whole, very busy, ‘and firms 
which execute special foundry work for this line of business 
are hard put to accommodate the demands made upon 
them. 


Finished Iron. 


Improvement has not yet developed in the 
Staffordshire finished iron trade, and a large proportion of 
plant is being used for the re-rolling of steel chiefly of 
of foreign origin. Re-rollers do not appear to be main- 
taining their position, however. Some good orders for 
ironfoundry are reported to be pending, and it is hoped 
this district will participate in them, but for the present 
there is only hand-to-mouth buying of raw material. 
Marked bars continue in fair demand at £15, but the mills 
could easily handle much more business. Crown bars are 
very slow of sale, consumers being unprepared to pay any- 
thing like the £12 15s. demanded by local makers. An 
increased number of orders have been placed lately for nut 
and bolt iron, and there are signs of greater activity in 
this department, although with the present disparity in 
prices the local mills have a poor outlook. With Belgian 
No. 3 iron available £7 10s., it too generally, 
preferred to Staffordshire nut and bolt iron at £11 15s., 
although the quality of the former is admittedly poor. 
The nut and bolt trade is rather busier, the numerous 
bridges placed in recent months calling for a fair quantity 
of this material. Wrought iron gas tube strip continues 
in fairly good request, and values are maintained at from 
£13 to £13 2s. 6d 


at 18, 


Galvanised Sheet Values. 


Galvanised sheet prices, after the recent heavy 
slump, have now risen sharply, many Midland mills de- 
manding 7s. 6d. per ton more than they were prepared to 
accept a week or so ago. On ‘Change in Birmingham to- 
day—Thursday—-£16 7s. 6d. to £16 10s. was a fairly general 
basis for 24-gauge corrugateds. The low quotations of 
recent weeks have disappeared, but some business was 
stated to have been booked at slightly below £16 7s. 6d. 
On the other hand, a few special export orders have been 
taken at prices better than £16 10s. The readjustment 


of values was not inspired by any expansion of demand. | 


It was intended apparently as a protest against the price 
cutting which has latterly disintegrated the market 


Steel. 


Demand for constructional steel gives little 
ground for complaint, and is almost wholly responsible for 
the work in operation. Steel mills, however, are not doing 
more than half time. Fresh work comes out in a rather 
encouraging way for bridges, including a few lines for 
India, though this district is not well placed for export 
construction owing to the additional burden of railway 
rates and somewhat higher steel prices than are quoted 
on the coast. The market is so over-supplied with steel 
that prices are weakening in almost every direction. Quota- 
tions for structural steel have long ceased to have any real 
relation to the prices declared by the Association. Engi- 
neers claim to be able to get concessions below the £8 15s. 
figure for joists and sections. These figures are severely 
cut by Belgian quotations. Considerable tonnages of joists 
are coming into the district at £6 14s. 6d. delivered, giving 
an advantage of £2 perton. British makers say that these 
figures cannot be met in competition until cheaper coal 
is possible, and the heavy burdens of taxation are sub 
stantially reduced. The Belgian and French works are 
reported to be fairly well booked, and it is understood that 
deliveries of new orders cannot be looked for before May. 
In some cases June and July are named. But the Belgian 
prices do not show a corresponding improvement, Belgian 
billets being quoted at £6 5s. to £6 7s. 6d. delivered, as 
against the English figure of £7. Steel bars are quoted as 
low as £5 15s. f.o.b. Antwerp, and are making most efiec- 
tive competition in the principal export markets. Native 
bars command about £8 15s. to £9. English wire rods 
have been reduced 10s. to £10 103., No. 4 rods rolled from 
continental billets are £9 10s. 


Raw Iron. 


The action of Cleveland smelters in advancing pig 
iron quotations by 6d. per ton was welcomed in this district 
as indicating a determination to arrest the downward move- 
ment. Midland irons have been firmer than Cleveland for 
some time, but advances seem to be out of the question at 
present. Northamptonshire and Derbyshire furnacemen 
are glad to pick up what business they can at the prices 
which have ruled during the last few weeks, and consumers 
show no more disposition to buy ahead. Users of pig iron 
have been buying purely for urgent needs for some time 
now, and it is considered the advent of firm prices would 
have a marked effect on demand, while any price advance 
would bring into the market quite a lot of business which 
is now being held up. Many consumers even now, how- 
ever, are not convinced that bottom has been reached. 
Furnace coke is sufficiently plentiful to give the furnacemen 
an advantage, and although values are lower, further re- 
ductions are looked for. On ‘Change in Birmingham to- 
day Northamptonshire foundry iron was quoted £3 12s. 6d. 
to £3 l4s., and forge £3 8s. to £3 9s. Derbyshire No. 3 


foundry commanded £3 17s. 6d. to £3 19s., and forge 
£3 13s. 


There is practically no demand for forge sorts. 








Coventry Gasworks Extension. 


The Coventry City Council has been recommended 
by its Gas Committee to approve of the second section of 
the scheme of extension at the Corporation Gasworks at 
Foleshill being proceeded with, at an estimated cost of 
£266,310. The total scheme, which involves an estimated 
cost of £425,000, was originally approved in 1919, when it 
was decided to carry out the work of extending the plant 
at the gasworks in two sections. The work which it is now 
proposed to proceed with includes the installation of 
vertical retorts of 2} million cubic feet capacity per diem, 
&c., at a cost of £96,000, and a 5 million cubic feet 
capacity gas-holder and tank, at a cost of £90,000. In 
addition, it is proposed to extend the railway sidings at the 
works at an estimated cost of £18,500. 


Wagon Works Dispute. 


A settlement has fortunately been reached in the 
strike of vehicle builders employed by the Gloucester Rail- 
way Carriage and Wagon Company, Ld., reported in our 
issue of March 20th, and the 100 men concerned resumed 
work on Monday last. The strike commenced on March 
llth, when 100 members of the National Union of Vehicle 
Builders ceased work on account of a dispute as to whether 
the Gloucester rates of wages, which they were receiving, 
should be superseded by the Birmingham rate. The ques- 
tion was stated to be an involved one. 


Science in Industry. 


The Industrial Laboratory, which is part of the 
municipal equipment of Birmingham, is giving valuable 
service to the advancement of manufacturing efficiency. 
It is a development due to the initiative of the gas depart- 
ment. Its sphere of utility is, however, wider than the 
studying of problems of the application of gas to industry. 
The laboratory at the Council house is equipped for the 
testing not only of metals, but of concrete, cements and 
brickwork. ‘The installation includes a 100-ton machine 
for tensile and compression tests, which is capable of 
dealing with steel bars up to 2in. diameter. 
Admiralty contractors, who formerly had to send their 
products to London or Sheffield to be tested, can have 
the work carried out at the Birmingham laboratory under 
the inspector's eye. A good many ironmasters make use 
of the facilities in connection with ordinary commercial 
work. It is more than doubtful, however, if the advan- 
tages which the iron trade stands to gain by an extension of 
the work are fully appreciated. 


iron or 








Workless. 


The number of workless in the Midlands con- 
tinues to decrease, the latest returns showing the registered 
unemployed to number 129,842, as against 130,830 a week 
ago. Of the total 93,037 are men, 1352 boys, 32,965 
women, and 2488 girls. Slight increases are recorded at 
Bilston, Coventry, Cradley Heath, Oldbury, Smethwick, 
Stoke-on-Trent, Stourbridge, and Brierley Hill, and at 
West Bromwich. The absorption into industry in other 
Midland districts, however, has been more than sufficient 
to cover these increases. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 


General Outlook. 


Tue markets here, both for ferrous and non- 
ferous metals are weaker again, and more depressed. It is 
now obvious that no improvement can take place before 
Easter, and if it should happen that the period between 
Easter and Whitsuntide should pass without any move- 
ment, then we may abandon hope until the late autumn ; 
but the puzzle just now is to discover any possible chance 
of a revival in the state of trade ; one does not see whence 
it is to come, even if the financial situation becomes more 
favourable. In this district the opinion is growing that no 
recovery can be made under existing conditions of the cost 
of production. Rates, taxes, wages and fuel, people say, 
must all be brought down to a reasonable level, if business 
in Lancashire is to recover, and although everyone is 
agreed as to this necessity of general economy, no one can 
say definitely how it is to be brought about. 


Metals. 


It is becoming increasingly evident that the 
present output of copper in America is too great for the 
needs of trade, and unless the copper producers are willing 
to submit to a self-denying ordinance and to work together 
for a restriction of output, prices are likely to keep low. 
As we write, standard copper looks like going back to 
£60 per ton in London. It is nearly nine months since 


| standard copper was as low as it is now, and the fact that 


it can return to bottom prices again has taken all heart out 
of the market, and brought about a fear that anything may 
be possible. Consumers in this district are keeping off the 
market ; but it is not so much the fear of lower prices 
which causes them to do so as the general condition of the 
engineering trades. There is little inducement to hold 
stocks of copper simply because of low prices, when it is 
uncertain whether engineering is ever going to recover in 
this district. Engineering, like the coal trade, seems now 
unable to pay a living wage to its workerts, and this position 
is almost bound to lead to trouble. There is a belief here 
that the recent weakness in copper is not unconnected with 
Wall-street operations, and that possibly preparations are 
being made there to engineer another sharp advance. 
On this point people ought to be cautious, for with 
standard copper at £60 there would certainly be room for 
another “ bull” speculation. The official price of sheets 
has been reduced to £90 per ton, and jd. per Ib. has been 
taken off the tube prices. The position in the tin market 
remains rather unsettled, and merchants here do not 
seem to be able to take any decided view as to the future. 
There are those who still prophesy higher prices for tin, 
and, of course, it must not be forgotten that there is no 








longer any substantial reserve stock of tin in the East ; 
but it is by no means clear that the disposal of the re- 
mainder of the stock has not left merchants and con- 


sumers with rather too much metal on hand. Both lead 
and spelter have been inclined towards weakness, but the 
former is probably in a more dangerous condition than 
the latter. Since the beginning of this year, the price of 
soft foreign pig lead has fallen by just £8 per ton, whereas 
during the same period spelter has fallen £2 10s. per ton 
and copper £5 10a. per ton. 


Pig Iron. 


There is scarcely any doubt that the markets for 
pig iron are again getting weaker as a consequence of the 
very inadequate demand ; but the prices move downwards 
only very slowly, and it is difficult to see much difference 
from week to week. There is no margin now for reductions, 
for although furnace coke is perhaps slightly easier here 
and there, the fall is trifling, and other expenses are much 
as they were. The markets, however, have no stamina, and 
makers are very nervous about accumulations at the 
furnaces. In the Manchester market buyers seem to be 
very shy and one hears of nothing but small retail orders, 
and these are placed at the lowest prices. The usual 
quotation for Derbyshire No. 3 foundry iron is now based 
on 77s. 6d. at the furnaces, equal to from 85s. to 85s. 6d. 
per ton delivered in this district; but consumers are 
evidently not satisfied that the market yet at the 
bottom. The furnace price of Northamptonshire iron is 
only 72s. 6d. per ton, and although with the present rate of 
carriage this iron is about as dear as Derbyshire, when 
delivered in Manchester, it is urged that if Northampton 
makers can produce foundry iron at 72s. 6d. at the furnaces, 
then both Derbyshire and Cleveland ought to be able to 
sell at less than 77s. 6d. The main point to be remembered, 
however, is not the cost of producing iron, but the fact 
that, low as the output is, it is still in excess of the demand. 
A continuance of this state of things is bound in the end 
to tell upon the market price ; and at present there is no 
sign that the demand in this country is likely to improve. 
Scotch iron is still quoted here at 103s. 6d. per ton 
delivered, but there is no demand for it, and Kast Coast 
hematite iron is easy at about 96s. 


1s 


Finished Material. 


There is very little change on the surface in the 
markets for manufactured iron and steel, but the enormous 
difference in price between British and foreign material 
is having a very deleterious influence on trade. The con- 
sumption of Lancashire iron is slowly dying, and one can- 
not be surprised while the price is rigidly maintained at 
£12 10s. per ton. For the heavy branches of the steel 
trade there is no sign of relief at present. A small inquiry 
exists here, and sellers do not make any open reduction in 
the prices. Indeed, it is said that makers of steel plates 
have reached some sort of informal agreement not to sell 
in this district under £9 15s. delivered. Joists and angles 
are nominally at £8 15s., but one does not hear that there 
is any agreement, formal or informal, about this figure. 
Probably £8 10s. would be accepted gladly for a good order. 


Scrap. 


There is little to be said about the scrap market. 
Dealers are very depressed, and are not at all inclined to 
buy unless with a big margin of profit on present nominal 
selling prices. Hence they are offering only 60s. for inelt- 
ing steel scrap. The ironworks buy a little heavy wrought 
scrap at 80s. delivered, or perhaps 85s. per ton for special 
lots. In the market for cast scrap prices are rather irreg- 
ular. Strong holders of textile machinery scrap are 
standing out for 87s. 6d. per ton on the plea that this class 
of metal is scarce, and when wanted by a founder is cheap 
at that figure. Ordinary broken machinery metal is more 
variable, but as a rule from 80s. to 82s. 6d. per ton is 
quoted by dealers. There are, however, reports of sales 
at lower prices, and some ironfounders will not offer more 
than 75s. per ton. 


Manchester Association of Engineers. 


The annual report of the Council of the Man- 
chester Association of Engineers indicates that the 
number of members at the close of the year 1924 was 803, 
or 41 less than in the preceding year. The students’ 
section comprised 216 members, but it would appear that 
this section is not making the progress that was expected 
by its founders a few years ago. The report states that in 
spite of an active Committee and a good syllabus, the 
numbers of student members that have attended the 
various meetings were not as large as they ought to have 
been, and a special committee has been formed by the 
Council to ascertain the best steps to improve matters. 
The financial statement relative to the year’s operations 
of the Association shows that the expenses have exceeded 
the receipts by £498, but part of this amount is accounted 
for by the removal of the secretary's office to premises 
adjoining the Engineers’ Club. The funds of the Asso- 
ciation invested in trustee stocks amount to about £7000. 
At the annual meeting held on Friday, the 27th ult., 
Mr. R. Onions was unanimously elected President for the 
ensuing year. Mr. Onions is associated with Ruston and 
Hornsby, Ld. He is an old member of the society, and 
has played an active part on the Council for many years. 
Messrs. Bentham, Boswell, J. Butterworth, 8. H. Heywood 
and Dempster Smith have been elected to the Council. 


BAaRROW-IN- FURNESS. 
Hematite. 


The hematite pig iron trade remains dull, but 
the output of thirteen furnaces is being maintained, owing 
to the fact that the Barrow and Workington rail mills are 
still working. Customers in this county are ordering bare 
requirements, and have not been tempted to buy more 
freely as a result of the recent reduction. The number of 
home inquiries is not considerable, and there is a general 
tendency to postpone placing orders for mixed Bessemer 
numbers for forward delivery. The foreign trade is very 
unreliable. A certain amount of business is being done, 
but there are no real grounds for expecting a rush or any- 
thing like a rush. The trade with America continues, but 
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it is most difficult to say how soon the bottom may drop 
out of it. There were part cargo shipments of pig iron to 
Kobe, Calcutta and Philadelphia from Barrow last week. 
Japan occasionally takes pig iron in connection with work 
at the naval yard at Kobe. The continental trade is not 
worth talking about at present. 


Steel. 


The steel trade remains quiet with a shortage of 
large orders to keep the mills going for a good period. 
Barrow and Workington hold orders which will keep the 
former going regularly for a few weeks and the latter on 
alternate weeks. The merchant mill -has started again at 
Barrow, and will run for a week or two. The Siemens 
department and the foundry are still at work, and the 
hoop and small section mills have orders to keep them 
going for some time, but as the output is rapid at the two 
latter mills, fresh orders are always required. 


Shipbuilding and Engineering. 


The disappointment felt in Barrow when the 
news arrived that Vickers had not obtained a share in the 
Australian cruiser orders was very keen indeed. We were 
quite confident in this town that one vessel would be built 
here, and there is much speculation as to the reason for 
the order for both going elsewhere. The price was very 
keen indeed. There is some comfort in the order for two 
submarines at a price of about £750,000, but it was a 
cruiser that was wanted. Barrow now awaits news of the 
naval programme of this country, and hopes to share in it. 








SHEFFIELD. 
(From our own Correspondent. ) 
The Basic Steel Slump. 


THE quarter has closed without any relief to the 
depression which has brooded over the pig iron and semi- 
manufactured steel departments throughout most of the 
period. A straw, which it is hoped may show that the 
wind has changed, is the fact that some inquiries for 
supplies during the next few months are reported, but 
the scarcity of orders is as pronounced as ever. There is 
no forward buying of basic billets, and the demand has 
shrunk to such small proportions that the working furnaces 
of the district, comparatively few though they are, are 
mainly producing acid steel. Exceptional cases, in which 
a fair amount of activity is maintained, are the works of 
the Parkgate Company, Brown Bayley’s, and Industrial 
Steels. At Stockbridge, the melting plant of Samuel Fox 
and Co. is only operating at half capacity. Out of the 
fourteen large furnaces at the Templeborough works, only 
five are working, while, Cammell Laird and Co., at their 
Penistone works, have been operating one basic and two 
acid furnaces out of a total of six. The limited call for 
basic billets cannot be attributed to foreign competition, 
as comparatively little cheap continental material is com- 
ing into the district. The rolling mills are not well em- 
ployed ; in fact, as a rule, they are working only a short 
week, and, in view of the small volume of business coming 
forward at present, the future is regarded as very uncertain. 
There was a considerable falling off, during March, of the 
exports of the cheaper rolled steel. 


The Australian Cruisers. 


Much satisfaction is expressed in the city at the 
report that the two cruisers for the Australian Government 
are to be built by a Sheffield firm, John Brown and Co., 
Ld. No official confirmation of the report has been made 
locally, but the first cablegram which came from Melbourne 
last week was followed by another stating the news was 
officially confirmed. The value of the order is given as 
approximately £4,250,000. At the same time, Messrs. 
Vickers are reported to have been successful in securing 
contracts for two submarines, at the price of £716,340. 
Messrs. Brown will, if the report be confirmed, of course 
build the cruisers at their Clydebank yard, but the order 
will bring a valuable amount of work to their Sheffield 
armour plate, heavy forging and other departments. 


Armour Plant Maintenance. 


The armour plate plants of the city have been 
very poorly employed for a considerable time—ever since 
the effects of the Washington agreement began to be felt, 
in fact—and the question of their maintenance, which has 
been raised on several occasions, has been brought forward 
again by Mr. W. L. Hichens, the chairman of Cammell 
Laird and Co., Ld. There are five of these plants in the 
country altogether, three of them being in Sheffield. They 
represent a large amount of capital—probably about half 
a million sterling each—which for some years has been 
earning a very poor return. It is in the interests of the 
country that they should be kept up, for if they were 
scrapped they could not be replaced within a short time 
nor under about twice their original cost. ‘If it can be 
said with certainty that the day of armaments has gone 
never to return,’ said Mr. Hichens, ‘‘it would be wise 
policy to scrap the existing armour-plate plants. But if 
the future is uncertain, if there is a possibility that some 
day these plants may be urgently wanted—and this is 
surely the most reasonable assumption—then the Govern- 
ment must make some provision for maintaining them in 
This is not merely elementary justice ; it is com- 
mon sense, for unless something is done no firm will con- 
tinue to maintain a costly armour plant.” 


being. 


The Lighter Steel Trades. 


A state of quietude prevails in the crucible stee! 
trade. As far as high-speed tool steel is concerned, the 
home consumption shows up rather better than was the 
case last year at this time, particularly in motor and 
general engineering, but the export demand is flat. The 
material is expensive, and France, Belgium, and Italy 
are unable to make large purchases owing to the depreci- 
ated state of their currencies. They are having recourse 


to German or home-manufactured steel, which is much 














cheaper than that of Sheffield, but lacks the durability 
of the latter. There has been a falling off since the early 
part of the year in the demand for plain carbon steel, and 
the quantities being exported are very small. The builders 
of heavy motor vehicles appear to be busy, and are send- 
ing in good orders for springs and various steel materials. 
Business is much quieter in cold-rolled steel strips, and a 
good deal of short time is being worked by the rollers of 
wire rods, consequent on the reduced activity of the wire 
trade. 


An Old Works Closed. 


Thos. W. Ward, Ld., of Sheffield, have purchased 
the works and goodwill of the business of George Cooper 
and Sons, Ld., nut, bolt and rivet manufacturers, Effing- 
ham-road, Sheffield. The business was established about 
1869, and the firm had a wide connection. The closing 
of the works is an evidence of the serious depressions in the 
iron and steel manufacturing industries. It is expected 
that Messrs. Ward will find some means of carrying on the 
business, and preventing further additions to the ranks of 
the unemployed. Further particulars will be available 
later. 


Cutlery and Plate. 


Unsatisfactory conditions prevail in the cutlery 
and plate trades, and the only firms which are able to 
obtain a considerable amount of work are those having 
connections with the Dominions. Large quantities of cheap 
stainless knives are being sold, chiefly by small makers, 
and there are some big contracts about, but even this 
department is not as busy as it was last year. There is 
a falling off in the demand for the better quality stainless 
knives, pen and pocket knives, scissors and razors. On 
the electro-plate side, the trade in spoons and forks, though 
still large, is not maintained at its recent high level; but, 
on the other hand, the sterling silver trade is doing rather 
better in hollow-ware and spoons. The Britannia metal 
trade is in a depressed state 


New Bridge Over the Trent. 


The Unopposed Bills Committee of the House of 
Commons has passed for third reading the Bill promoted 
by the Nottinghamshire County Council, to provide for 
new and better facilities for getting North. The object of 
the Bill is to enable the Council to purchase from the 
Gunthorpe Bridge Company an existing bridge over the 
river Trent, to demolish that structure, and to build a 
new bridge on a site slightly to the east. The present 
bridge is described as quite inadequate for modern traffic? 
The access on each side is also very bad, and the Bill will 
give the County Council power to improve an existing road 
and to construct a new road to relieve traffic from Not- 
tingham and that on the Great North Road. The new 
bridge will improve the navigation of the river, as it will 
allow several additional! feet of headway. The estimated 
cost of the scheme is £120,000. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
More Works Closing Down. 


Tue depression in the iron, steel and allied trades 
in the North of England is very marked. The first quarter 
of the year has closed with the hopes of a revival, which 
were entertained at its advent, still unrealised. It is true 
antigipations were never extravagant, but still the aspect 
of the industrial horizon seemed to give promise of better 
things. Rapidly the prospect has changed, and the out- 
look is regarded as particularly gloomy. The grave effect 
of the continued depression is reflected in the fact that two 
more ironworks are closing down entirely—the Seaton 
Carew Ironworks and the Thornaby Ironworks. When 
these stoppages are accomplished, there will be no fewer 
than seven idle ironworks on the North-East Coast, the 
others being the Linthorpe Ironworks, the Tees Iron- 
works, the Lackenby Ironworks, the Weardale Ironworks, 
and Jarrow (Palmer's) Ironworks, and there will be only 
40 blast-furnaces in operation out of a total of 108 in 
existence, or four fewer furnaces than the number working 
at the beginning of the year. In the case of the Thornaby 
Ironworks, it is understood that the coke ovens are also 
to be put out of action. The firm points out that it cannot 
go on indefinitely piling up stocks of iron, when there is 
practically no demand for it owing to the trade depression. 
It has large stocks of iron in hand ; sufficient to last three 
or four months at the rate the metal is being disposed of 
under present conditions. This is the second occasion 
upon which the Thornaby Ironworks have been obliged 
to close down since the termination of the war, the first 
being in 1922, when the combine with which the company 
was associated became involved in financial difficulties. 
On that occasion the works were shut for about a year. 
For some time only one furnace out of four has been in 
operation at the Seaton Carew Ironworks, and the coke 
ovens were closed down a few weeks ago. The remaining 
furnace is now being blown out. wh‘ch will mean the com- 
plete cessation of work. 


Brighter Shipbuilding Outlook. 


The outlook for shipbuilding on the North-East 
Coast seems to be a little brighter. This week Swan, 
Hunter and Wigham Richardson, Ld., Wallsend, have 
received an order from the Ellerman Lines, Ld., for a 
cargo steamer of 11,400 tons deadweight, to steam 12 
knots. The engines will be supplied by the Wallsend Slip- 
way and Engineering Company, Ld. An order has been 
placed by Brown, Hanson and Co., shipowners, Hull, 
with the Northumberland Shipbuilding Company, of the 
Tyne, for the construction of a steamer of 8230 tons for 
general tramp work. Delivery has to be effected within 
seven months. It is also understood that the Anglo- 
Saxon Oil Company, of London, which has been im the 
market for six vessels, has placed orders for four of the 
ships with two Tyne firms. Notwithstanding the new 
work which is being obtained, however, the shipbuilding 









industry in this area is in a very depressed state, the great 
majority of the berths in the shipyards being unoccupied . 
Many orders are required before normal conditions can be 
restored. 


Cleveland Iron Trade. 


The Cleveland pig iron trade is still languid. The 
slight improvement noted last week has proved to be only 
a flash in the pan, and the market has once more assumed 
a very quiet appearance. The revival was confined strictly 
to foundry iron, but some substantial orders were fixed up. 
Now even the demand for foundry iron has fallen away 
again, and although makers are in no immediate anxiety 
about the disposal of their output, the attempt to raise 
the price has failed. This week no more than 77s. 6d. per 
ton has been obtainable for No. 3 G.M.B. Cleveland pig 
iron, and it is possible to shade that figure with a good 
order. No. 1 has dropped to 82s. 6d., No. 4 foundry to 
76s. 6d., and No. 4 forge to 75s. 6d. A great deal hinges 
on the export position. At present overseas demand is 
extremely limited, but there is a possibility of develop- 
mentsin this direction which would give a welcome stimulus 
to the market. 


Hematite Pig Iron. 


The recent and prospective stoppages of blast 
furnaces chiefly relate to the production of hematite. In 
fact, when the Thornaby Ironworks cease in a week or 
two there will remain only eleven blast-furnaces on the 
North-East Coast on hematite iron as compared with 
fifteen on foundry and thirteen on basic ferro-manganese, 
&c. The demand however, is no more than sufficient to 
absorb even this limited output, and mixed numbers are 
down to 83s., with No. 1 at 83s. 6d. per ton. 


Ironmaking Materials. 


The foreign ore trade is deadly dull, consumers 
showing no disposition to renew contracts. Best Rubio ore 
is nominal at 22s. per ton c.i.f. Tees. The Durham coke 
makers seem resolved to regard 22s. 6d. per ton as their 
minimum for good furnace coke, delivered at the works, 
though consumers are not inclined to offer so much. 


Manufactured Iron and Steel. 


The prolonged depression in the manufactured 
iron and steel trade has at last resulted in a cut in prices. 
Of course, the situation has become easier on account of the 
fall in the price of pig iron, which reduces manufacturers’ 
costs, but no doubt it is the lack of orders which has 
prompted steel ship plate manufacturers to cut the price 
to home buyers to the extent of 7s. 6d. per ton, steel ship 
plates being now offered at £8 17s. 6d. per ton, delivered 
at buyers’ works. Steel sections are also 7s. 6d. to 10s. 
per ton cheaper. The fact that continental competition 
in the steel trade is becoming less keen encourages the hope 
of an expansion of business here. There have been inquiries 
on Italian account, but they are regarded as having been 
put round merely to test the market, the heavy import 
duty to that country being considered a sufficient barrier 
to contracts being made. Home trade still falls below 
what could be desired, but structural steel is in better 
request. 


The Coal Trade. 


There are no signs of any immediate lifting of the 
depression in the Northern coal trade, and fitters of every 
class of coals are eager for additional business, as although 
many pits are idle, and output at others reduced, there is 
still a surplus of coal available, and prices favour buyers. 
The labour troubles in Sweden are stated to have brighter 
prospects of a settlement, but at the same time no great 
hope is expressed on this side that a settlement would be 
followed by any special demand setting in for coals. 
German advices state that at all seaports stocks are heavy, 
while inland immense quantities are stacked. France and 
Italy are reducing demand toa minimum. April prospects, 
therefore, are none too cheerful at the moment. Coal 
prices are about unchanged from last week. The coke 
trade remains quiet, and with ample stocks, prices are easy. 
The depression in the market is further emphasised by 
the ascertainment for December, January and February, 
which will govern wages in Northumberland in April. 
Wages on the latest accountancy report would have been 
61.36 per cent. on basis rates, as compared with 64.74 per 
cent. in March, a reduction of 3.38 per cent. The minimum 
rate is 100 per cent., so that miners’ earnings will be more 
than 38 per cent. above the economic proceeds and costs of 
the industry. 








SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 

Tue output figure for the month of March would 
appear to indicate a flourishing state of affairs in the ship- 
building industry. All that can really be said, however, is 
that the returns show that excellent progress has been 
made with the work on hand. The amount of new work 
coming in is far too small to maintain the present rate of 
activity, and many berths must remain unoccupied. The 
figures for March are the highest on record, the total being 
thirty-two vessels of 73,956 tons aggregate. This total is 
largely accounted for by the launching of two large 
passenger liners and a somewhat smaller vessel for New 
Zealand owners. The vessels referred to are as follows : 

-Transylvania, twin-screw geared turbine, 16,800 tons, 
for the Anchor Line; Rawalpindi, twin-screw, 16,100 
tons, for the P. and O., London; Limerick, twin-screw 
motor ship, 9000 tons, for the Union Steamship Com- 
pany of New Zealand. New contracts include four cargo 
steamers of 7000 tons each, for Glasgow owners; two 
twin-screw motor vessels for the Argentine Navigation 
Company ; and two steamers for J. and J. Harrison, 
Liverpool. It has also been reported that two cruisers 
of 10,000 tons each will be built for the Australian Govern- 
ment, but it is understood that no confirmation of this 
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For the first three months of 
this year the launches on the Clyde total fifty-two vessels 
of 143,458 tons aggregate. 


order has yet been received. 


No Improvement. 


Practically nothing of a fresh nature has been 
reported with regard to the steel, iron and coal trades, and 
the general situation is most unsatisfactory. The loco- 
motive industry has been brightened by the announcement 
that a large number of engines have been ordered on behalf 
of the London, Midland and Scottish Railway, and employ- 
ment for a considerable number of men is assured. If the 
order for the two cruisers mentioned above receives con- 
firmation another ray of hope will be provided, and may 
also help to stimulate allied industries. 


Steel and Iron. 


In the meantime, the steel and iron trades con 
tinue in a most unsatisfactory state. Specifications for 
steel plates and sections are exceptionally scarce, and the 
probability of contracts being received is not improved 
by the offerings of cheaper continental material. Steel 
sheets are still fairly busy, but a weaker tone is creeping 
in, even in galvanised varieties. Foreign demands have 
slackened somewhat, and the home turnover is disappoint- 


ing. Bar iron is inactive and makers have difficulty in 
providing work’from week to week. Here, again, the 
continental article offers severe competition. The re- 


rolled branch of this industry shows a little more stir, 
but prices are exceptionally keen. Pig iron is dull in the 
extreme. Outputs have been cut down to a very low 
minimum, but stocks in makers’ yards continue to accumu- 
late, and it is difficult to see how a further curtailment 
of production can be avoided. Prices continue to weaken. 


Coal. 


There has been no relaxation of the depression 
in the coal trade. More pits have been closed down, but 
supplies are still in excess of requirements. Foreign 
demands are extremely disappointing, and though some 
inquiries have come through from Belgium, the quantities 
involved could have little effect on the general situation. 
Lanarkshire flints retain a measure of firmness, owing to 
shipments to West Italy, but practically all other descrip- 
tions of round fuel are decidedly weak. Washed nuts are 
apparently a shade firmer, but this is due more to the 
reduction in the output of round coal than to extra busi- 
Aggregate shipments amounted to 238,748 tons, 
against 258,868 tons in the preceding week and 145,545 


ness. 


tons in the same week last year. It has been reported 
that the Dundee Corporation gasworks has arranged 
for supplies of fuel amounting to about 100,000 tons, 


at an average of 5s. 5d per ton below last year's figure. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Position. 


Ir is satisfactory to be able to record some slight 
improvement in the general conditions of the steam coal 
trade, although the improvement is not manifest in higher 
values. The fact remains that the ready supply of tonnage 
is better. Whereas it has been customary during the past 
month or more to find a score or so of idle loading appli- 
ances at the various docks in this district the position now 
is that the number of steamers in dock approximates to 
the number of berths. This fact means that loading opera- 
tions are more active, and that collieries are securing the 
clearance of standing coals quicker, so that there is an 
improved supply of empty wagons available to keep the 
pits working. At the same time the general demand is 
not appreciably brisker, though in some directions there 
is a tendency towards more activity. It cannot be said 
that prices have hardened, but there are not so many weak 
spots for coals for immediate shipment. Doubtlessly the 
fact that the Easter holidays are within measurable dis- 
tance is responsible for slightly more activity, and efforts 
will be made by many exporters to execute their commit- 
ments before the vacation rather than wait until after it, 
when coals may be scarcer, as the chances are that outputs 
during Easter week will be reduced to about a third of the 
normal proportions. News is now awaited regarding the 
placing of the Norwegian State Railways’ order for 110,000 
tons of best Admiralty large double-screened coals for 
delivery over five months ending with September. It is 
reported that local shippers have made a determined bid 
for this business, and have cut prices to as low as 26s. 6d. 
f.o.b. As regards the order of the Egyptian State Rail- 
ways for 150,000 metric tons of Monmouthshire and Cardiff 
large coals for delivery over May, June and July, it is 
satisfactory to be able to record that the contract has 
definitely come to this district. The business has been 
obtained by Watts, Watts and Co. When tenders went 
in it was reported that the lowest figure was that of Evans 
and Reid at 34s. 4d. net c.i.f. Alexandria, while the next 
was that of Watts, Watts and Co. at 34s. 6d., but it is 
understood that the former firm made some reservation 
respecting the period of delivery, which evidently has not 
been accepted. Now comes the news that the order has 
gone to Watts, Watts and Co. at 34s. 44d. c.i.f. Alexandria. 
The Portuguese Railways are in the market for 10,500 
tons of large and a similar quantity of small coals for 
delivery from the middle of April to the end of June. 


Coalfield Items. 


Unfortunately the notices tendered by the Blaen- 
avon Company to about 2500 workmen at its pits a fort- 
night ago matured at the end of last week, and these men 
are now on the unemployed list. So far as can be ascer- 
tained no steps have been taken either by the employers 
or the workmen’s representatives to bring about a con- 
tinuation or resumption of work. Several hundred miners 
in the same district are also under notice to terminate 
their contracts, so that the outlook for this area is very 
gloomy. Nothing has been heard for quite a long time 
of non-unionism in the coalfield, until this week. It 


Is 





now reported that the Council of the No. 1 Rhondda 
District has decided to tender strike notices throughout 
the whole district on April 20th. These notices will ter- 
minate on May Ist, which is Labour Day, and effect will 
be given to them unless in the meantime the non- 
unionists have fallen into line. It is stated that there is 
absolute determination on this occasion to wipe out non- 
unionism. If the strike is carried out it will affect 40,000 
workmen. 


Ship-repairing Industry. 


The conditions in the ship-repairing industry of 
this district have by no means been satisfactory for some 
time, and unfortunately an order has been lost during the 
past week or so to a Dutch firm. The steamer in question 
was the steamship Ino, and it is stated that the Dutch firm 
put in a tender for the work which was 33} per cent. below 
the lowest British price. The loss of the order to the 
Rotterdam firm in question is attributed to the subsidy 
granted to Dutch firms by the Netherlands Government 
in conjunction with local corporations. It is understood 
that Bristol Channel repairers are arranging a meeting to 
discuss ways and means of opposing continental competi- 
tion. At the same time a small order has been secured 
by Mountstuart Dry Docks and Shearmans, Ld., for the 
repair of the Norwegian steamer Tello, which recently 
collided with the breakwater at Port Talbot when docking 
with a cargo of iron ore. The work of repairing the 
damage will take about a week to carry out. The con- 
ditions in the industry, however, are compelling ship- 
repairing undertakings to effect the strictest economy in 
operating, and it is reported that the Cardiff Channel Dry 
Docks and Pontoon Company, one of the largest repairing 
organisations in this district, is taking steps to centralise 
its work. With this object the directors have decided to 
close down the company’s Barry workshops. Any work 
received will be carried out at the works of the Barry 
Graving Dock and Engineering Company, which is a sub- 
sidiary company. It is also understood that as regards 
the company’s subsidiary undertaking at Newport, the 
Tredegar Dry Docks and Wharf Company, the closing 
down of this yard is contemplated, in which case the work 
would be transferred to the Channel Dry Docks at Newport. 
So far as Barry is concerned, there is no doubt that trade 
at this port has been very bad all round for some time, 
and a number of men employed by the Great Western 
Railway Company, including cranemen, dockgate men, 
&c., have received terminate their employ- 
ment. 


notices to 


Vauxhall Experiment. 


From all accounts it would appear that the ex- 
periment on the part of the miners of the Vauxhall colliery, 
near Wrexham, is working out satisfactorily, but according 
to the official report submitted at the annual meeting of 
the North Wales Miners’ Association, the executive com- 
mittee has recommended to the Council meeting that the 
Vauxhall! lodge should be expelled for a period of three 
months 


Tin-platers’ Wages. 


As the result of the consideration given by the 
sub-committee to the claims put forward by the datal men 
at the annual meeting of the Joint Industrial Council, quite 
a large number of workmen in the tin-plate industry will 
receive benefits. The decision of the sub-committee pro- 
vides for an advance of 10 per cent. to those previously 
in receipt of 5s. per day, bringing up their base rate to 
5s. 6d. per day. Those in receipt of a rate over 5s. but 
under 5s. 6d., will be advanced to 5s. 6d. Payment of 
these increases will apply retrospectively to the first week 
in January 


Current Business. 


The tone of the steam coal market is a shade 
steadier for prompt loading, as tonnage has come along 
better and shipments are more active. All weak spots 
have not been eliminated, and there is still some irregu- 
larity, but not to the extent that was the case a week ago. 
It is expected that the conditions will continue better up 
to the Easter holidays. The general demand, however, 
continues to be quiet, and considerably more business is 
required to give real strength to the market. Anthracite 
coals are steadier and are likely to improve further during 
the next few weeks 








Latest News from the Provinces. 


THE MIDLANDS AND STAFFORDSHIRF. 
Ironworkers’ and Miners’ Wages. 


THE wages of ironworkers in the Midlands, which 
are regulated by the sliding scale under the Midland Iron 
and Stee] Wages Board, will be reduced 2} per cent. from 
Monday, April 6th, to Saturday, June 6th. Puddlers’ 
wages will, during this period, be 65 per cent. above the 
basis rate of 13s. 6d. The ascertainment of wages for 
Cannock Chase miners, as fixed by the Area Wages Board, 
shows that the figure for April will be 57.58 above the 
basis, compared with 57.47 for March. The increase is so 
slight that the minimum wage for stallmen, which now 
stands at 10s. 4d. per day, will not be affected. 


WALES AND ADJOINING COUNTIES. 
Tin-pilate Trade. 


There is a slightly better outlook for tin-plate 
workers in the Swansea district, as seven mills have been 
restarted at the Duffryn Steel and Tin-plate Works, Morri- 
ston, Swansea. As a consequence about 300 men have 
been able to resume employment. 

















CATALOGUES. 


Perrers, Limited, Westland Works, 
No. 917 on the Petter electric lighting sets. 


Yeovil.——Publication 


. Tae Visco Encineerine Company, Limited, 162, Grosvenor- 
road, 8.W. 1.—Leaflet of the firm's manufactures. 


HarRRIs AND SHELDON, Limited, 46, Cannon-street, E.C, 4.— 
Folder illustrating and describing the Sankey-Sheldon steel 
cupboard. No. 628. 


Bruce Preestes anp Co., Limited, Edinburgh.—Pamphlet 
No. 21 E. containing complete specification of the firm's medium 
size self-contained continuous-current dynamos and motors. 


METROPOLITAN-VickerRs Execrrican Company, Limited, 
Trafford Park, Manchester.__Special publication No. 7720/3, 
describing the winding engine installation supplied to the Har- 
worth Colliery. 


InpusTRIAL ComBusTIon Encinerrs, Limited, Astor House, 
Aldwych, W.C. 2.—Four illustrated descriptive catalogues on 
Bailey boiler meters, Bailey fluid meters, Bailey flush front 
meters, and Bailey indicators. 


Tue Cuurceartt, Macutve Toot Company, Limited, Broad- 
heath, near Manchester.—Two brochures, one on the manufac 
ture and maintenance of automobiles, the second on the manu- 
facture and maintenance of locomotives. 


Tue Encuss Exvecraic Company, Limited, Queen House, 
Kingsway, W.C. 2.—Publication No. 225 entitled “‘ Steam Tur- 
bines ’ publication No. 561 on “ English Electric ’’ mixed- 


pressure turbines ; and price list 2111 of Ironclad oil circuit- 
breaker pillars. 

Tue Unrrep Macuine Toor Company, Limited, 14, Holborn 
Hall, Gray’s Inn-road, W.C. 1.— “atalogue No. G 501/P on the 
abridged manufacturing programme of the Associated Works 
and No. 8 501 illustrating and describing the four-in-one uni- 
versal machine tool. 


HapFIevps, Limited, East Hecla and Hecla Works, Sheffield. 
—Two catalogues, one on specialities for dredgers and the other 
on tramway work specialities. Also three illustrated leaflets : 
No. 204, on manganese steel lift or step joints; No. 207, on 
tramear axles; and No. 206, on Hadfields’ Hecla 36 and 109 
steel, 

Tee Ow Wert Enorveerinc Company, Limited, Cheadle 
Heath, Stockport. —Set of bulletins describing the various oil 
field and general supplies as follows :—-B., blocks, tackle, sheaves, 
hooks, and rope ; D., percussion drilling and fishing tools; E., 
oil well equipment ; M., engines and boilers ; P., purnping equip- 
ment ; P P. steam and power pumps ; R., rotary drilling equip- 
ment ; 8., rigs and derricks ; T., elevator tongs and pipe tools. 

British THomson-Houston Company, Limited, Rugby 
Four publications as follows :—D.L. No. 4471, dealing with 
B.T.H. systems of protection for alternating-current generators, 
transformers and feeders; Price List , of direct-current 
motors up to 30 horse-power ; D.L. 5021-A and Price Supplement 
5021, giving details and prices of alternating-current drum con- 
trollers and resistances. 











CONTRACTS. 


Joun 1. THoornycrort anp Co., Ld., have received an order 
from the Wiltshire County Council for twelve Thornycroft type 
“BX ” 24-ton hydraulically operated tipping wagons. 


Jounxnson axp Puriturps, Ld., of Chariton, London, 8.E. 7, 
have just received the following switchgear orders: from the 
South African Railways for twenty-five draw-out truck type 
and three stationary cubicles, and from the Union Public Works 
Department for six draw-out truck type and twenty-one 
stationary cubicles. 


H. R. Marspen, Ld., of Leeds, has recently received the follow- 
ing orders :—From the Inverness Town Council, for stonebreak- 
ing, elevating and screening plant, and tar-macadam plant ; 
from the Gordon Quarries, Ld., Hawick, for crushing, elevating 
and screening plant ; and from the Devon County Council, for 
granulating and screening plant. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Sm Greorce G. Goonpwry, K.C.B., LL.D., R.N 
has joined the board of J. Samuel White and Co., 
builders and engineers, of East Cowes, Isle of Wight. 

Mr. Ceartes McKinnon, A.M. Inst. C.E., of the Highland 
Section of the London, Midland and Scottish Railway, has been 
appointed district engineer of the Sudan Railways and Steamers 


(Retired), 
Ld., ship- 


Barrisnh Ropeway Exoryerrine Company, Ld., asks us to 
announce that it has changed its address from 34, Fenchurch- 
street, London, E.C. 3, to 14-18, Holborn, E.C. 1. Telegraphic 
address, *‘ Boxhauling, Smith, London.’ 


Fuuier’s Unrrep E.ectric Works, Ld., of Chadwell Heath, 
Essex, asks us to state that, to cope with increasing business, it 
has removed its Manchester depdt to larger premises at 19, 


Chapel Walks, Cross street. Telephone, City 857. 


F. L. Smuptu anv Co., Ld., inform us that they have moved 
their office from 20, Essex-street, Strand, W.C. 2, to Victoria 
Station House, Victoria-street, London, 8.W. 1. Telegrams : 
inland, *‘ Chalkiness, Sowest, London ;"’ foreign, *‘ Chalkiness, 
London.”’ Telephone number, Franklin 6107-8. 








Tue Association oF ConsuLTING ENGINEERS—ANNUAL 
Drxner.—The annual dinner of the Association of Consulting 
Engineers, which had been postponed from last November owing 
to the incidence of the General Election, took place at St. 
Steghen’s Club, Westminster, on March 26th. Some 150 members 
and guests spent a most enjoyable evening. We have remarked 
on former occasions on the absence of formality from, and the 
spirit of camaraderie which prevails at, these periodic gatherings 
and this year’s meeting proved to be no exception to the general 
rule. Everything went with a swing. The menu was excellent 
and the speeches unusually good. The health of “The King 
was drunk at the invitation, of course, of the chairman, Mr. 
Sidney R. Lowcock. Then the toast of “* His Majesty's Ministers” 
was offered by Mr. A. H. Dykes, the hon. secretary of the Associa- 
tion, and responded to in light vein by Lieut.-Colonel the Right 
Hon. Wilfrid W. Ashley, the Minister of Transport. Though 
the Master of the Rolls, owing to family bereavement, could not 
be present to reply to the toast—always given at these dinners 
and on the present occasion introduced with characteristic 
humour by Mr. G. Midgley Taylor—of *‘ The Bench and the Bar,”’ 
Mr. T. R. Hughes, K.C., the chairman of the Bar Council, stepped 
nobly into his place and made a really eloquent reply, being 
ably supported by Sir Lynden Macassey K.C., who also re 
ponded, The other toasts were :—‘‘The Association,” intro- 
duced by Sir John F. Cleverton Snell, and replied to in a witty 
speech by the chairman ; and ‘* The Guests,” which was drunk 
at the call of Mr. A. M. Sillar and acknowledged by Sir George 
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(1) Delivered. (2) Net Makers’ works. (3) f.0.t. Makers’ works, approximate. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


axcording to analysis open market, 18/~ to 19/~ at ovens. t Latest quotetions available. 


TRON ORE. STEEL (continued). 
N.W. Coast— N.E. Coast— Home. Export, 
Native 17/6 to 24/- Sea €24 ¢4 £sd 
(1) Spanish 21/- Ship Plates Sars... — 
(1) N. African 21/- Angles .. . 2R...8'. — 
N.E. Coast— Boiler Plates .. 13 00. - 
. Native = a Sree, Soa - 
Foreign (c.i.f.) 22; Heavy Rails = =e « “ 
Fish-plates 1319 0. — 
Channels es @. £9 to £9 5 
Hard Billets 910 0. 
PIG IRON. i Pepe Billets 810 0. - 
. N.W. Coast— 
Home. Export. con 
£ 6. d. £« d. Heavy Rails a ee! OS es. ce — 
(3) Scortamp— Light _,, 9 0 Otc 9 5 O 
Hematite. . que. _ Billets 8 0 Otoll O OF 
No. 1 Foundry 410 6. —- Seseuunten. 
No. , : _ a 
> Soeeny 7 ve Bars (Round) 915 O10 0 0 
N.E, Coast— » (others) 910 Oto 915 0 
Hematite Mixed Nos. .. 4 3 0. 43 0 Hoops (Best) + «+ 65 O. 15 0 0 
No. 1 a 8-6. oe » (Soft Steel) - 1318 0. 13 10 0 
Plates oe of of OH O - 
Cleveland— » (Lancs. Boiler) .. 13 0 0. - 
No. l . 4 2 6 426 Snerrret 
gre — : ese 36 Siemens Acid Billets 11 0. _ 
No. 3G.M.B. .. 317 6 317 6 Siemens Oita 388. on 
No, 4 Foundry 316 6 316 6 Hard Basic 910 0 A 
No. 4 Forge « RS. Bae. an 315 6 Inte: iate Basic y 900 : 4 
Mottled .. «. -- «i ee we Soft Basic 8 0 Oto 8 & 0 
White - a Hoops... - 338 @ @.. . —_— 
MIpLANDs— Soft Wire Rods 910 Otoll 0 0 
(3) Staffs.— MipLanps— 
All-mine (Cold Blast) 10 10 0. _ Small Rolled Bars -- 815 Oto 915 0 
North Staffs. Forge , ar 2. les Billets and Sheet-bars .. 7 0 Oto 710 0 
3 ~ Woundry.. 676. Ey Sheets (20 W.G.) .. .. 1110 Otol2 0 0 
Galv. Sheets, f.o.b. — 16 7 6tol6 10 0 
(3) Northampton— Angles es « 815 Oto 9 0 A 
Foundry No, 3 312 6to3 lt 0 eee ‘ae ee we (ee “EOD Cee 8 OP C 
os Forge 3 8 Oto3 9 0 Tees os oc ce se OR OtoW © @ 
: Bridge and Tank Plates 915 0.. — 
(3) Derbyshire : ' Boiler Plates .. 1310 0. os 
No. 3 Foundry 317 Oto3 18 0 
Forge 3 ®.. — 
(8) Lincolashizo— NON-FERROUS METALS 
a 3 Foundry ‘ + €©=85. Swamena— 
9 ta co oe ve OF 6. - Tin-plates, 1.C., 20 by 14 22/1} to 22/6 
ame so 9. oe Block Tin (cash) ; 235 10 0 
(4) N.W. Coast— ” (three months) 239 5 0 
N. Lanes. and Cum.— Copper (cash) ; 60 2 6 
416 0(a) im » (three anatha) 61 5 0 
Hematite Mixed Nos. ../4 18 6(b) — Spanish Lead (cash) : 34:17 6 
is 6.6 (c) ot *» (three months) 32 17 6 
Spelter (cash) on . ‘ 3415 0 
= a » (three months) 33 5 0 
MANCHESTER— 
MANUFACTURED IRON Seiaaeininatel tee ini 
a Electrolytic 65 15 0 
H ‘ Export. 
ye To » Strong Sheets .. 9 0 0 
initiate = »» Tubes (Basis Price) e322 
: Brass Tubes (Basis pr 0 011} 
Crown Bars 12200. — ComBensee 012 
Bets = - Lead, English 37 10 0 
N.E. Coast— » Foreign .. 3515 0 
Common Bars - 1200. — 
Lancs.— 
Crown Bars .. .. .. 13 0 0. - FERRO ALLOYS. 
Second Quality Bars -12 00. = (All prices now nominal.) 
Hoops : -w Oe. 1415 0 Tungsten Metal Powder .. 1/9 per Ib. 
8. Yorzs.— Ferro Tungsten .. a Ib. ‘ 
‘er Ton. ‘er Unit. 
oy Bees ; : : roy Ferro Chrome, 4 p.c. to 6 p.c.carbon £24 0 0 8/- 
E - cag 4 10 6 ; "4 - 6p.c.to8p.c. ,, £23 10 0 7/9 
— ‘ s oe Ee 8p.c.tol0p.c. ,, £23 0 0 7/6 
MipLanps— ” Specially Refined 
Crown Bars .. co ae oo © es — »» Max. 2 p.c. carbon £42 10 O 16/- 
Marked Bars (Staffs. ) ~~ 2 2 _ a ee 2 eT . £52 0 0 17/- 
Nut and Bolt Bars f 2 Seer _ » oo 0.76 p.c. eaten £58 0 0 19/- 
Gas Tube Strip .13 0 Otel3 26 — carbon free 1/5 per ib. 
Motallic Checetens ° 4/- per Ib. 
a wef Ferro Manganese (per ton) £15 for home, 
£15 for export 
STEEL. »» Silicon, 45 p.c. to 50 p.c. £12 10 Oscale 5/— per 
it 
(6) Home. (7) Export. . — 
. & cn é o » TSp.c. £20 b 0 scale 6 /— per 
(5) pearl » Vanadium. . 17/- per Ib 
Boiler Plates .. os we Ce Ox. — ae Molybdenum a De ak = 7/3 per Ib. 
Ship Plates, jin.andup.. 915 0. —_ »» Titanium (carbon free) .. 1/~ per Ib. 
Sections .. o «ow OM OC. — Nickel (per ton) Be £175 
Steel Sheots, ®/,,in. tojin. 11 0 0.. — Cobalt . s 10/3 per Ib. 
Sheets (Gal. Cor. 24 B.C.) -- £17 0 0 Seiieiens (per <ont.. £130 


20als are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 


Current Prices for Metals and Fuels. 





(4) Delivered Sheffield. 
(7) Export Pricee—f.o.b. Glasgow. 
(9) Per ton f.0.b. 
(a) Delivered Glasgow. 





(b) Delivered Shefeld. (c) Delivered 

















































































SCOTLAND. 
LANARKSHIRE— Export. 

(f.0.b. Glasgow)—Steam 16/6 
% ee Ell 17/9 

. a Splint 18/9 to 22/- 
* Trebles 15/- 
> so Doubles i4/- 
os o Singles 13/6 
AYRSHIRE— 

(f.0.b. Ports)}—Steam 16/6 
” » Splints 18/9 
” o° Trebles 15) 

FiresHine— 
(f.0.b. Methil or Burnt- 
island)—Steam .. 14/1} to 16,3 

Screened Navigation 22/3 

Trebles oe 15/3 

Doubles .. 14/6 

Singles 13 

Loratans— 

(f.0.b. Leith}—Best Steam 16 
Secondary Steam 15 3 
Trebles we 16 /- 
Doubles 14/6 
Singles Ge sa eg da 13/6 

ENGLAND. 
(8) N.W. Coast— 

Steams .. 28/- 

Household 45 to 58:4 

Coke s+ 28/6 

NoRTHUMBERLAND— 

Best Steams 17/6 to 18,6 

Second Steams 17/— to 17/6 

Steam Smalls .. 10/9 

Unscreened 15/6 to 16/6 

Household 23/6 to 25/- 

Dursamu— 

Best Gas 19/6 to 20/- 

Second .. 17/- to 17/6 

Household 23/6 to 25/- 

Foundry Coke «+ «+ 22/- to 23/- 

SHEFFIELD — Inland. 

Best Hand:picked Branch . 30/- to 33;- _ 

Barnsley Best Silkstone 26/— to 28/- 

Derbyshire Best Brights 26/— to 31/- - 

‘i » House 24/— to 26/- — 
oo » Large Nuts 20/- to 24/- - 
» Small 14/— to 16/- - 

Yorkshire Hards . 18/- to 22/- - 

Derbyshire _,, . 18/6 to 22/- - 

Rough Slacks 10/— to 12/6 - 

Nutty ,, 8/6 to 10/- - 

Smalls 4/-to 6/6 — 

Blast-furnace Coke (Inland)* — — 

Pm »» (Export) f.o.b. 21/3 to 22/3 
CarpiIrr— (9) SOUTH WALES. 
Steam Coals : 

Best Smokeless Large .. 26/- to 27/- 

Second ee - os 25/- to 26/- 

Best Dry Large 25/- to 25/6 

Ordinary Dry Large 23/6 to 24/6 

Best Black Vein Large 24/- to 24/6 

Western Valley - 23/— to 24/- 

Best Eastern Valley Large . 23/- to 24/- 

Ordinary ,, ” 22/6 to 23/- 

Best Steam Smalls 15/— to 16/3 

Ordinary oo 13/— to 15/- 
Washed Nuts oe 22/- to 28/- 
No, 3 Rhondda Large .. 27/- to 27/6 

»” 9 Smalls 17/- to 18/- 

No, 2 9 Large .. 22/- to 22/6 

a - Through 18/— to 20/- 

*” Smalls 12/- to 13/6 

Seundzy Coke = 40/- to 47/6 
Furnace Coke (export) . 25/- to 30/- 
Patent Fuel ec 23/- to 26/6 
Pitwood (ex ship) .. 23/6 to 24 6 

SwansEa— 
Anthracite Coals: 
Best Big Vein —_ 40/- to 45/- 
Seconds .. 35/- to 37/6 
Red Vein . 29/- to 32/- 
Machine-made Cobbles 45/- to 50/- 
Nute.. 50/— to 55/- 
Beans 42/6 to 45/- 
Peas es ee 21/-— to 23/6 
Breaker Duff .. 9/-to 9/6 
Rubbly Culm ll/— to 11/6 
Steam Coals : 

Large ee 22/- to 24/- 
Seconds .. 21/- to 22/- 
Smalls és 10/— to 13/- 
Cargo Through 16/- to 19/- 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/9, with fluctuations 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
Trade Reforms. 


THERE is so much stagnation in trade that it is 
impossible to foresee any improvement until manu- 
facturers know what is likely to be the fate of the ** reforms " 
proposed by the Socialist Government. The Senate 
has made short work of those reforms, and it now re- 
mains to be seen what the Chamber of Deupties will 
do, for it is committed to certain measures which will 
impose additional burdens on manufacturers and capital- 
ists, and it can only balance the Budget by carrying out 
the economies suggested by the Senate. Meanwhile, 
there is no activity, although there would certainly be 
plenty of work if confidence were restored by an assurance 
that nothing will be to interfere with industrial 
interests. One cause of dissatisfaction is the placing of 
orders in Germany for railway wagons on account of 
reparations. This is being discussed in a way that leaves 
no doubt as to the country’s feeling with regard to com- 
petition from Germany. The negotiations for a treaty of 
commerce with that country are dragging along inter- 
minably. As the entire production of Alsace and Lorraine 
is thrown upon the French market, to the serious detriment 
of certain industries, an arrangement with Germany to 
facilitate imports is indispensable, but that depends upon 
a reciprocity which, it is feared, will only leave the way 
open to competition from Germany in other directions. 





done 


Rail Motors. 


A paper read before the Société des Ingénieurs 
Civils by M. Eugéne Brillie upon the present development 
of rail motors, suggested that some progress has been made 
of late in the application of internal combustion engines 
to rail motor vehicles, but that a great deal will yet have 
to be done before the problem is entirely solved. M. 
Brillie was the designer of the first Paris motor omnibuses 
and of the Schneider rail motor, which has been in service 
for nearly two years on a local line in the department of the 
Orne. After running 30,000 kiloms., the result of the 
experiment in using a motor-propelled vehicle on a line 
with particularly severe gradients, was regarded as so far 
satisfactory that the State Railways ordered ten similar 
vehicles from Messrs. Schneider et Cie. So many advan- 
tages are claimed for the rail motor, such as saving of time 
and labour and economy of fuel, that the success of this 
type of vehicle is regarded as depending upon its adapta- 
tion to traftic conditions. M. Brillie passed in review all 
the different types of rail motors, from the ordinary lorry 
fitted with flanged wheels to the 1200 horse-power vehicles 
built for Russia, these latter with heavy oil engines and 
electric transmissions. The great difficulty is the starting 
torque, which necessitates the employment of a sufficiently 
flexible transmission between the engine and the driving 
axle, and it is difficult to obtain that by mechanical means 
under the required conditions except by more 
complicated devices. It can certainly be provided by 
clutches with ample frictional surfaces, but that implies 
inertia of the driven members which interferes with the 
changing of speeds, and M. Brillie argues that on rail 
motors the changing of speeds should be as easy as the 
moving of a throttle lever on a steam locomotive. In a 
general way, he is of the opinion that mechanical trans- 
missions are suitable for ordinary rail motors, but that 
when higher powers are reached, something else must be 
employed, such as hydraulic, compressed air or electric 
transmissions, and a description was given of a vehicle 
in which the starting effort is obtained by steam from a 
boiler, the water being heated by the engine exhaust and 
by circulation in the cylinder jackets. The engine is of 
the two-cycle type, and for starting it runs on steam. In 
England and all over the Continent, the problem has been 
dealt with in such a way as to have exhausted practically 
all the systems of propulsion, and while M. Brillie expressed 
no opinion upon the results obtained, it is evident that 
most of the experiments have been opening out new depar- 
tures, which, while not offering a satisfactory solution, may 
yet lead to better results in the future. So far the only 
type of vehicle that has given any measure of success is 
the comparatively low-powered motor with mechanical 
transmission, and it is probable that developments in 
design, and the introduction of mechanical devices to meet 
new requirements, will be followed by an increase of power 
and a much greater capacity for dealing with traffic. The 
matter is one of particular interest to France, where every 
effort is being made to reduce the coal consumption, and 
locomotives with internal combustion engines are regarded 
as indispensable for the African colonies. M. Brillie looks 
to the Diesel engine for the solution of the rail motor 
problem, and to the use of colonial vegetable oils as a fuel. 
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Railway Catastrophes. 


Three railway accidents during the past week, 
including one to a goods train, recall the remarkable 
series of “ epidemics * that break out from time to time, 
and for which there is no explanation. An express train 
was derailed on a bridge at Saint-Benoit, near Poitiers, and 
two coaches broke through the parapet and fell into the 
river Clain, with the loss of several lives. It is declared 
that a rail broke under the locomotive, the coupling 
severed, and the two coaches fell over the bridge, leaving 
the others on the permanent way. Statements have been 
made to the effect that the line was under repair, but they 
have not been confirmed, and in any case the driver was 
not notified. The same evening the Orient Express was 
derailed on the Est line, fortunately without injury to 
passengers. In this case a rail had heen deliberately 
removed, and as a goods train had passed thirty-four 
minutes before, it is clear that expert hands must have 
been responsible for what might have been a terrible 
tragedy. Still another curious accident happened to the 
express from Paris to Bordeaux. While running at a 
speed of about 50 miles an hour on a stra ght stretch, the 
rim of the driving whee! broke. It smashed the connect- 
ing-rods, which were cut clean away, and passing up 
through the tender just behind the driver and fireman, 
continued its trajectory, falling on the permanent way. 
The train was stopped without other damage 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


SWITCHGEAR. 


229,156. May l4th, 1924.—IMPROVEMENTS IN AND KELATING 
To Revier Devices ror ELecrric SWITCHES AND THE LIKE, 
The British Thomson-Houston Company, Ld., of Crown 
House, Aldwych, W.C. 2; and Charles Thomas Hama, of 
Dunchurech-road, Hillmorton Paddox, Rugby. 

The relief device described in this specification consists of two 
or more groups of spaced washers A and B arranged as illus- 
trated so that the hot gases due to an explosion pass through the 
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two groups of washers in series, and in doing so impinge upon the 
cooling surface. The housing in which the two groups of washers 
are placed may form an integral part of the switch casing or it 
may be attached to it. The object of the baffle plate C is to 
divert the hot gases or flames through the lower group of washers 
in an outward direction and then through the space D towards 
the upper group of washers, through which the products of com- 
bustion escape in an inward direction.—February 19th, 1925. 


TELEGRAPHS AND TELEPHONES. 


203,701. September 6th, 1923.—IMPROVEMENTsS IN APPARATUS 
ror Use wira Rapro Faequency Ampuiriers, The Dubilier 
Condenser Company, Ld., of Duncan Works, Goldhawk-road, 
Shephe rd’s Bush, W. 12. 

One of the objects of the present invention is to provide a 
multi-stage radio frequency amplifier, which is adapted for 
operation on a broad band of wave lengths, and which may be 
quickly adjusted for amplifying signals of widely different wave 
lengths. One of the receiving circuits given in the specification 
is reproduced. The main connections will be understood from 
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the diegram and do not call for description. The invention con- 
sists in the provision of variable inductances A BC, that are 
varied by a common adjustable shaft, which controls three 
switches as shown. It is obvious that with this arrangement all 
the inductances are varied simultaneously, thereby rendering 
the circuit quickly adjustable for reception on widely different 
wave lengths. The actual construction of the variable induc- 
tances is shown in the lower drawing, which, however, only 
shows two instead of three inductances as in the particular circuit 


illustrated.—February 6th, 1925. 
206,485. November 3rd, 1922.—ImMPpROVEMENTs IN ELECTRO- 


STATIC SHIELDING MATERIAL, Marconi’s Wireless Telegraph 
Company, Ld., of Marconi House, Strand, W.C. 2. 
This invention relates to an arrangement for preventing 
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undesired electrostatic or capacity coupling between electrical 
devices. A shield is made from a number of conductors which 
form a substantially good conducting surface which is therefore 
a substantially equipotential surface. The illustration shows a 
shield in the form of an elongated woven strip or tape of fabric 





comprising a number of parallel conductors A, which are pre 
ferably closely spaced and of small diameter. These conductors 
are usually insulated from each other throughout their length 
and are connected to earth at one point by means of an earthing 
conductor B soldered to each of the conductors of the «trip. 
The warp threads A of the fabric are made of fine copper wires 
and the woof threads C are made of cotton or other insulating 
thread. Several modified forms of construction are descri 
and there is a number of illustrations showing applications of the 
invention.—February 11th, 1925. 


TRANSMISSION OF POWER. 


229,194. July 25th, 1924.—-Means ror Darivine A Group or 
SMALL Macuines, L. McLachlan, Longreach, Queensland. 
This arrangement is primarily intended for driving sheep- 
shearing machines, but might be used for any group of light 
appliances. The driving belt runs round jockey pulleys A A 
and driving pulleys BB. The jockey pulleys are mounted in 
slots in the plate hangers, so that they can be moved to adjust 
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the tension of the belt. The driving pulleys run in fixed bushes 
and are connected with their spindles by means of friction 
clutches C, which are held in engagement by the spring D. The 
spindle is connected with the machine to be driven by means of 
flexible shafting E. When it is desired to stop the machine the 
spindle is pushed in by hand to disengage the clutch and it is 
held thus by the trip catch F.—February 19th, 1925. 


MACHINE TOOLS AND SHOP APPLIANCES. 
228,997. November 15th, 1923.—-PLate Saears, H. 8. Thomas, 
Hazlewood, Cardiff-road, Llandaff, Glamorgan ; and W. R 


Davies, Forest-Lyn, Church-road, Whitchurch, Glamorgan. 
This machine is intended to take the place of crocodile shears 
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for trimming the black plates, made subsequently into tin-plates. 
The black plates assume an arched shape in cooling and the 
inventors consequently use disc shears set at different levels, 
as shown in the drawing, so as to accommodate the bent plates.- 
February 16th, 1925. 


SHIPS AND BOATS. 


229,410. November 27th, 1923.—IMPROVEMENTS IN AND 
RELATING TO SysTeMs OF Evectric Sure Prorvursion, The 
British Thomson-Houston Company, of Crown House, 
W.C. 2, and Dennis Ernest Jewett, of Sunnybank, Old 
Bilton, near Rugby. 

This invention relates to systems of electric ship propulsion, 
and more particularly of the kind in which a number of direct- 
current generators, each driven by a separate prime mover, 
are connected in series to supply current to one or more pro- 
peller motors D. The object of the invention is to provide a 
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simple arrangement for automatically reducing the excitation 
of each generator in accordance with a reduction in speed of its 
corresponding prime mover, so that the torque exerted by the 
generator is reduced to a sufficient degree to permit of the prime 
mover accommodating itself at the reduced speed until it is 
able to pick up its original speed and torque. From the diagram 
it will be seen that the series-connected generators A are pro- 
vided with boosters B in series with the main field windings of 
the generators. The fields of the boosters are arranged to be 
controlled automatically by switches C, actuated by the 
governors of the prime movers.—- February 26th, 1925, 








THE ENGINEER 
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BUILDING. 


229,234. November 8th, 1923.—Pries, A. G. Rotinoff, Regent 
House, Kingsway, London, W.C. 2. 

This invention is intended primarily to permit the use of hollow 
concrete piles of such a light section that they would not other- 
wise withstand the impact of the blows necessary for their driving 
into the ground. The hollow pile A is thus provided with an 
internal screw thread, with which a thread on a driving mandrel 
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B engages. The pitch of the thread is such that during the pro- 
cess of driving there is no tendency for the mutual rotation of the 
two parts, but when the pile is driven, the mandrel{can be screwed 
out by a rotary action. The serew thread naturally distributes 
the impact of driving throughout the length of the pile. The pile 
itself may be made in two halves as indicated in the plan view.— 
February 9th, 1925. 


MISCELLANEOUS. 


219,703. July 25th, 1924.—IMPROVEMENTs IN ELECTRIC 
Frequency TRANSFORMERS AND CHOKE Colzs, Telefunken 
Gesellschaft fir drahtlose Telegraphie m.b.H., of 12-13, 
Hallesches Ufer, Berlin, G rmany. 

This invention relates to electric frequency transformers and 
choke coils. It has before been proposed to subdivide the iron 
cores of frequency transformers and choke coils with the object 
of avoiding internal losses. According to this invention, fre- 
quency transformers and choke coils are made with cores formed 
of ferro-magnetic metal in colloidal form, so that the core is in 
an extremely fine state of subdivision. The colloidal metal is 
preferably enclosed in a porcelain vessel and the coil is wound on 
this vessel. To obtain a closed magnetic core the inventors fill 
a tubular vessel closed on itself with colloidal metal. The 
colloidal metal may be obtained in several known ways; for 
example, by means of an electric are under water, and when so 
made the suspension of the colloidal metal in the water is used. 

February 19th, 1925. 


229,006. November 16th, 1923.—IMPROVEMENTs IN STUFFING- 
BOXES IN CONNECTION WITH CABLE MANUFACTURE, The 
Western Electric Company, of Connaught House, Aldwych, 
London, W.C.2; and William Stuart Gorton, of 62, 
Rotherwick-road, London, N.W. 11. 

This invention deals with the testing of submarine cables under 
hydrostatic pressure, and more particularly with an improved 
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form of stuffing-box for use in this connection. A hard rubber 
or ebonite plug A is inserted between a soft rubber packing on 
the left and a hollow compression nut on the right. With this 
arrangement outward flow of the gutta percha is effectively 
prevented. Where the conductor passes through the hollow 
compression nut it is insulated from the nut by a tube B. Several 
modifications of the invention are described.— February 16th, 
1925. 
229,235. November 17th, 1923.—Heat Enartnes, W. Anderson, 
15, Verdun-avenue, Hebburn; and W. Brown, 3, West 
View, Durham-road, Lanchester, Durham. 
This invention relates to heat engines and consists in the 
arrangement of a vessel in which the working medium is alter- 
nately displaced by a displacer from one end to the other of the 
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vessel, the ends of the vessel being maintained at a difference 
of temperature. The medium is a fluid with a high critical 
temperature, in order that it may be retained as a liquid at a 
high temperature when necessary, for example, water, mercury, 
oils, or the like. The displacing of the medium towards the cold 


end of the vessel is done at a relatively low pressure and the 
change in volume due to the contraction of the medium and the 





expansion or dilation of the vessel caused by the transference of 
heat from the former to the latter and the rejecting of heat in the 
cooler is taken up by the moving in of the engine ram, thus 
keeping the pressure approximately constant. The displacing of 
the medium towards the hot end of the vessel is done at a higher 
pressure, and the resulting change in volume caused by the trans- 
ference back of the heat to the medium from the vessel, and the 
adding of additional heat from an external source is taken up by 
the moving out of the engine ram, again keeping the pressure 
approximately constant. The difference between the work 
expended on the engine ram in forcing it in, in the first case, and 
the work done by the engine ram when moving out, in the second 
case, is the useful work available, excepting the surplus obtained 
from the pressure changer as mentioned subsequently. The 
pressure of the medium is changod at or about the end of cach 
stroke of the engine ram by means of another ram driven by 
mechanical means from the engine ram. The cycle consists 
of four stages as follows :—(1) Compression, (2) heating 
at approximately constant pressure, (3) expansion, (4) cooling 
at approximately constant pressure. In the drawing A is the 
working chamber, B the displacer with its connecting-rod C and 
crank shaft D, E is the heating jacket, and F that for cooling. 
G is the pressure changer, driven off the crank shaft. The 
specification includes a detailed explanation of the thermal cycle 
of the engine.— February 17th, 1925. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col » Gre requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this — on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY. 


INSTITUTION OF Navat ArcuiTects.—Royal Society of Arts, 
John-street, Adelphi, London, W.C. 2. Annual meetings. For 
programme see page 336. 11 a.m. 


Junior INstiruTion or ENGtneers.—39, Victoria-street, 


London, S.W.1. Lecturette, “‘ Engineering Contracts,” by 
Mr. G. W. Tookey. 7.30 p.m. 
Royat Iwstrrution or Great Brrrarm.—2l, Albemarle- 


street, Piccadilly, London, W. 1. Discourse, “ The Productivity 
of English Land,” by Sir Daniel Hall. 9 p.m. 


TO-DAY AND SATURDAY, APRIL 4rs. 


MARINE AND SmaAtt Crarr Exuisirion anp CoNGREss.— 
Royal Agricultural Hall, Islington, London, N. 1. 11 a.m. each 
day. 


SATURDAY, APRIL 4rx. 


INSTITUTE OF British FoUNDRYMEN : LANCASHIRE BRANCH. 
—College of Technology, Manchester. Annual general meeting. 
Paper, ** The Microscope as a Foundry Adjunct,” by Mr. J. 8. G. 
Primrose. 3 p.m. 


MONDAY, APRIL 6ru. 


INSTITUTE OF TRANSPORT.—-Institution of Electrical Engineers, 
Savoy-place, Victoria Embankment, London, W.C.2. ‘The 
Lessons of the Indian Flight,” by Air Vice-Marshal Sir W. 
Sefton-Brancker and Mr. Alan Chobham. 5.30 p.m. 

College, 

Lecture 
7 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—The 
Loughborough. Loughborough Graduates’ meeting. 
by Dr. W. R. Ormandy, President of the Institution. 


Royat Instrrution or Great Brirarin.—21, 
street, London, W. 1. General meeting of members. 

Society or ENGINeers.—Geological Society's Rooms, Bur- 
lington House, Piccadilly, London, W.1. Paper, ‘* Problems 
in Designing and Constructing Sea Defence Works,’ by Mr. 
E. R. Matthews. 5.30 p.m. 

Surveyors’ Instirution.—12, Great George-street, West- 
minster, London, 8.W. 1. Paper, ‘* The Law of Evidence,”’ by 
Lieutenant-Colonel H. F. Bidder. 8 p.m. 


Albemarle- 
5 p.m. 


TUESDAY, APRIL 7ra. 


INSTITUTE OF British FouNpRYMEN : LANCASHIRE BrRaNncu, 
BurRNLEY Section.—Municipal College, Ormerod-road, Burnley. 
Annual general meeting. 7.15 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS : COVENTRY CENTRE. 
—Broadgate Café, Coventry. Paper, ‘“ Brakes for Motor 
Vehicles,” by Mr. G. W. Watson. 7.15 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS : Scorrisn CENTRE. 
— 207, Bath-street, Glasgow. Paper, “‘ The Economic Aspect of 
the Utilisation of Permanent Magnets in Electrical Apparatus,” 
by Mr. E. A. Watson. 7.30 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—39, Elmbank-crescent, Glasgow. Paper, ‘“‘Canadian Bulk 
Cargo Vessels on the Great Lakes,” by Messrs. W. I. Hay and 
Duncan McArthur. 7.30 p.m. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Royal Society 
of Arts, John-street, Adelphi, London, W.C. 2. Paper, “* Vapour 
Pressures of Binary and Ternary Fuel Mixtures,” by Mr. J. 8. 
Lewis. 5.30 p.m. 


West YorkKsHire MeTatiturGicaL Soctety.—The George 
Hotel, Huddersfield. Discussion on “‘ The Selection of Iron by 
Fracture and Chemical Analysis.’’ 7.30 p.m. 


WEDNESDAY, APRIL 8ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS : WOLVERHAMPTON 
CenTRE.—Engineering and Scientific Club, Queen-street, Wol- 
verhampton. Paper, “ Brakes for Motor Vehicles,” by Mr. 
G. W. Watson. 7.30 p.m. 


Rapto Society or Great Britarn.—Institution of Electrical 
Engineers, Savoy-place, Victoria Embankment, London, W.C. 2. 
Informal meeting. ‘‘ Home-made Wireless Components and 
Sets,” by Mr. E.G. Atkinson. 6 p.m. 


WEDNESDAY, APRIL 15rn. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Chamber of Com- 
merce, New-street, Birmingham. Birmingham Graduates’ meet- 
ing. Paper, ‘‘ High-speed Motor-cycle Engine Valve Gears,” by 
Mr. A. Weatherstone. 7.30 p.m. 


THURSDAY, APRIL 1é6rz. 


INsTITUTE OF Metats: Lonpon Loca SEoTION.—Institute 
of Marine Engineers, 85/88, The Minories, Tower Hill, London, 
E.1. Paper, ‘* Metals in the Gaseous State,’’ by Mr. C. H. M. 





Jenkins. 7.30 p.m. 






FRIDAY, APRIL 


17TH. 


Dreset. Enorne Users’ Assocration.—The Engineers’ Club, 
Coventry-street, London. W.1. Paper, ‘‘ Recent Oil-engine 
Developments,” by Mr. J. L. Chaloner. 3.30 p.m. 

Junior Instirvution oF ENGINeers.—39, Victoria-street, 
Westminster, London, 8.W. 1. Paper, “* Vertical Retorts,”’ by 
Mr. W. T. Dunn. 7.30 p.m. 


SATURDAY, APRIL 18ra. 


LANCASHIRE BRANCH, 
Lecture 


INsTITUTE OF British FOUNDRYMEN : 
Junior Section.—College of Technology, Manchester. 
on “* Foundry Materials,” by Mr. A. Hill. 7 p.m. 


MONDAY, APRIL 20ru. 


ENGINEERS: BIRMINGHAM 


INSTITUTION OF AUTOMOBILE 
CentTreE.—-Chamber of Commerce, New-street, Birmingham. 
Paper, *‘ Brakes for Motor Vehicles,’’ by Mr. G. W. Watson. 


7 p.m, 
TUESDAY, APRIL 2isr. 
ENGIneers.—The Broadgate 


Paper, “ De- 


INSTITUTION OF AUTOMOBILE 
Café, Coventry. Coventry Graduates’ meeting. 
signing Rear Axles for Production,’ by Mr. C. Burrows. 
p-m. 


WEDNESDAY, APRIL 22np. 
AUTOMOBILE ENGINEERS: NORTH OF 


Milton Hall, 244, Deansgate, Manchester. 
by Mr. G. W. Watson. 


INSTITUTION OF 
ENGLAND CENTRE. 
Paper, “ Brakes for Motor Vehicles,” 
6.30 p.m. 

THURSDAY, APRIL 23rp. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—-Watergate House, 
Adelphi, London, W.C. 2. London Graduates’ meeting. 
Lecture, ‘‘ Modern Machine Tool Methods,”’ by Messrs. Buck and 
Hickman. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Training School 
of Vauxhall Motors, Ld., Luton. Luton Graduates’ meeting. 
Paper, *‘ Supercharging,"’ by Mr. P. H. Goffey. 7.30 p.m. 


FRIDAY, APRIL 241s. 


INsTITUTE OF Merats : SHerrietp Locat Section.—Mappin 
Hall, Department of Applied Science, The University, St. 
George’s-square, Sheffield. Paper, ““Chromium Plating,” by 
Mr. Byron Carr. 7.30 p.m. 

InsTITUTE OF MeTats: Swansea Locat Secrion.—Metal - 
lurgical Department of the University College, Singleton Park, 
Swansea. Annual general meeting. 7.15 p.m. 

MONDAY, APRIL 27ra. 
INSTITUTION OF AUTOMOBILE ENGINEERS : ScoTtTisnH CENTRE. 
—Royal Technical College, Glasgow. Paper, ** The Accessibility 
of the Pleasure Car Chassis," by Mr. M. Platt. 7.30 p.m. 


TUESDAY, APRIL 28ru. 


InstiITUTE oF Metats : Norta-East Coast Locar Section. 
—Electrical Engineering Theatre, Armstrong College, New- 
castle-on-Tyne. Annual general meeting. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Royal Society of 
Arts, John-street, Adelphi, London, W.C.2. Paper, ‘ The 
Accessibility of the Pleasure Car Chassis,” by Mr. M. Platt. 
7 p.m. 








LAUNCHES AND TRIAL TRIPS. 


INGOLA, steel screw steamer; built by Wm. Gray and Co., 
Ld., to the order of Maclay and McIntyre, Ld. ; dimensions, 
364ft. by 50ft. by 27ft. Engines, triple-expansion, 25in., 
40}in., 67in. by 45in. stroke ; constructed by the builders 
trial trip, March 6th. 


Port Hosart, No. 1257, motor ship meat carrier: built by 
Swan, Hunter and Wigham Richardson, Ld., to the order of 
the Commonwealth and Dominion Line, Ld.; dimensions, 
465ft. by 59ft. Gin. by 43ft. 9in.; 10,800 tons deadweight. 
Engines, two sets of four-cylinder, two-stroke cycle, solid injec- 
tion, opposed piston Diesel; constructed by the builders ; 
launch, March 10th. 


HessuRN, steel screw cargo steamer; built by the Blyth 
Shipbuilding and Dry Docks Company, Ld., to the order of 
Huddart, Parker, Ld.; dimensions, 383ft. 6in. by 5lft. by 
26ft. 9in.; to carry 6500 Engines, triple-expansion, 
24in., 39in., 65in. by 45in. stroke ; constructed by the North- 
Eastern Marine Engineering Company, Ld.; trial trip, March 
llth. 

Rot ALBERT, single-screw steamer; built by Swan, Hunter 
and Wigham Richardson, Ld., to the order of L. Dens and Co.; 
dimensions, 315ft. by 45ft. by 30ft. 9}in.; to carry 4660 tons. 
Engines, inverted, direct-acting, triple-expansion ; constructed 
by the Wallsend Slipway and Engineering Co., Ld.; launch, 
March 11th. 


CATHAY, twin-screw mail and passenger steamer; built by 
Barclay, Curle and Co., Ld., to the order of the Peninsular and 
Oriental Steam Navigation Company; dimensions, 545ft. by 
70ft. by 46ft.; 15,000 gross tonnage. Engines, twin-screw, 
quadruple-expansion, pressure 2201b.; constructed by the 
builders ; trial trip, March 12th. 

Port DuNEDIN, motor vessel ; built by Workman, Clark and 
Co., Ld., to the order of the Commonwealth and Dominion Line ; 
dimensions, 465ft. long ; 10,000 tons deadweight. Engines, two 
sets of four-cylinder, two-stroke cycle, solid injection Doxford, 
opposed piston Diesel; constructed by the builders; launch, 
March 12th. 


QveRIMBA, steamer ; built by William Gray and Co., Ld., to 
the order of the British India Steam Navigation Company, Ld.; 
dimensions, 502ft. by 60ft. 9in. by 32ft. 9in. Engines, balanced 
quadruple, 28}in., 4lin., 58}in. and 85in. by 54in. stroke, 
pressure 225 lb.; constructed by the builders ; trial trip, March 
12th. 

Patrick Stewart, cable steamer; built by William Simons 
and Co., Ld., to the order of the Indian Government Telegraph 
Service. Engines, triple-expansion, surface condensing ; con- 
structed by the builders ; launch, March 13th. 


Str Tuomas Price, twin-screw self-propelling hopper bucket 
dredger ; built by Lobnitz and Co., tae to the order of the 
South African Railways and Harbours Administration ; trial 
trip, recently. 

Juper Kewnerick, steamer; built by Earle’s Shipbuilding 
and Engineering Company, Ld., to the order of the Eastern 
St hip Company, Ld.; dimensions, 258ft. by 44ft. by 20ft.; 
2510 tons deadweight. Engines, triple-expansion, surface-con- 
densing, 17in., 28in., 46in., by 33in, stroke, pressure 180 Ib.; 


tons. 











constructed by the builders ; trial trip, March 19th. 





